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EIGHTEENTH  ANNUAL  REPORT  OF  THE  BUREAU 
OF  ANIMAL  INDUSTRY. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAr, 

Tbc  pai&t  year  hm  been  one  of  g^reat  prosperity  in  all  branches  of 
the  »nimnl  ladu'^try*  Prices  have  been  goo<l,  market.s  have  been 
active,  and  thoro  fm^  bt-on  nn  out  1*^1:  in  foreign  countries  for  most  of 
our  surplus. 


GROWTH   OF   THE   BUKEikU  S  WORK, 

TKc  work  of  the  Buretm  has  been  greater  thiin  ever  before,  and  j^et 
the  faiiliiie^  ut  ita  command  have  not  been  sufficient  to  meet  the 
deniantb  that  have  been  made  upon  it.  The  uuignitudo  of  the  inter- 
ijtate  and  foreign  traffic  in  animals  and  their  products  and  the  amount 
of  work  required  to  in^pet^t  and  certify  to  the.se  i^ubjectj^  of  commerce 
arc  enormous.  The  diseases  which  appear  in  various  parts  of  our 
extensive  territory  each  year  are  juinierous,  and  there  i^^  urgent  need 
for  a>isistance  to  protect  the  atrccted  comnuuiities  from  di.sastroua 
loe«tsi?s.  Of  8c*arcely  less  importance  is  it  to  inve.stigate  the  incorrect 
pport>>  of  Old  World  plagues  which  are  from  time  to  time  alleged  to 
kUi  among  our  animals.  These  mistaken  imports  alarm  our  stock 
iui8erfi,  injuriously  affect  our  markets,  and  lead  to  probibitions  by 
loiTign  countries. 

OUTBREAKS   OF   ANTHRAX. 

The  pa.st  year  has  been  remarkable  for  the  number  and  wide  distri- 
bution of  tlie  outbreaks  of  anthrax.  There  arc  certiiin  regions  where 
this  disease  appears  to  l>c  indigenoun,  as  on  the  alluvial  soils  of  \Hyv* 
tions  of  the  &outhern  part  of  the  Mississippi  Valley,  and  where  it 
Mpjmrently  develops  when  the  conditions  of  the  soil  and  climate  are 
favomble.  There  are^  however,  other  outbreaks  which  occur  as  the 
result  of  importing  the  contagion  with  hides,  hair,  wool,  etc.  In  either 
ease  the  stock  owners  should  be  promptly  informed  of  the  nature  of 
the  disease,  of  its  coumuinicability  to  man,  of  its  deadly  nature,  and 
of  the  measures  i-equired  to  arrest  its  spread* 

One  of  the  greatest  resources  in  the  light  against  anthrax  is  the  use 
of  a  properly  prepared  vaccine.     That  supplied  commercially  is  often 
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unreliable.     Sometiuios  it  is  so  virulent  that  it  is  more  dangeroTis 

than  tho  dL^ea^^e  it  is  designed  to  prevent;  in  other  cascg  it  is  so  lack- 
ing in  uctiv  it\^  a??  to  be  worthless.  There  is,  however,  no  good  reason 
why  anthrax  vaccine  of  proper  strength  should  not  lie  supplied,  as 
blaekleg  vaeeine  has  long  been  supplied,  by  this  Bureau.  It  is  only 
a  quest itni  of  having  the  lalK)ratory  futilities  and  the  money  for 
properly  eondueting  the  work. 

Arkansas,  Louisiana,  Mississippi ,  and  Texas  have  lost  mil! ions  of 
dollars'  worth  of  horses,  mules,  cattle,  and  other  animals,  and  an 
iiadetermined  number  of  human  beings  from  this  disease.  Other 
States^  among  them  Pennsvlvaaia,  New  York,  Illinois,  Wisconsin, 
and  the  Dakotas,  have  suirered  to  a  greater  or  less  extent.  Numer- 
ous requests  for  vaccine  have  come  from  the  people  of  these  sections, 
but  it  could  not  be  supplied  in  any  iast^tiee.  More  lalx>ratory  facili- 
ties  and  more  men  of  thorough  training  must  be  had  before  this  lino 
of  work  can  be  attempted. 

BLACKLEG    VACCINE* 

Blackleg  vaccine  has  been  supplied  in  greater  quantities  than  ever 
before,  lait  the  facilities  whicli  the  Bureau  now  hjis  are  not  sufficient 
to  keep  pace  with  the  demands.  More  than  1,50U»000  doses  were  dis- 
tributed to  cattle  raisers  kst  year,  and  this  gave  the  most  favomble 
results,  the  losses  in  the  vaecinat^ed  herds  being  less  than  1  per  i^ent  of 
the  total  number. 

TUBERCULOSIS, 

The  tuberculosis  question  is  one  whit  h  demands  immediate  and 
thtjruagh  investigation.  This  disease  is  increasing  umong  our  cattle 
and  swine,  probably  also  among  our  .sht?ep.  The  value  of  the  meat 
which  nnist  be  destroyed  each  year  on  account  of  it  is  becoDiing  con- 
siderable. Questions  have  recently  bc<'n  niised  as  to  the  communiea- 
bility  of  animal  tuberculosis  to  inunkind  which  are  of  the  highest 
importance,  and  should  be  settled  at  an  earl}'  day.  The  disease  is 
one  whicli  not  only  threatens  the  prosjK^rity  of  the  farmers  wh**  own 
the  stock,  but  according  to  the  weight  of  medical  opinion  at  this  time 
it  is  also  a  menace  to  the  consumers  of  their  products.  Fortunately, 
the  cattle  of  tlie  I'nited  States  are  affecti^d  in  les^^  proportion  tlian  arc 
those  of  any  other  large  cattle-producing  country,  and  it  is  the  part 
of  wisdom  to  arrest  the  plague  now  rather  than  to  w^ait  until  the  losses 
Vjecome  greater,  and  the  task  of  eradication  still  more  difficult  to 
accomplish. 

I'KESKNT    SALAKIES    FOR  {SCIENTISTS   INSUFFICIENT, 

The  scientific  work  which  is  required  in  connection  with  the  manu- 
facture of  anthrax  vaccine,  blackleg  vaccine,  tuberculin,  malleiuj  and 
the  study  of  diseases  is  of  the  most  difficult  character,  and  is  always 
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ttended  by  the  danger  of  infoetion  with  the  contagion  of  .siieh  fatal 
'idisoase^  as  anthrax,  tiibennilosis,  glanders,  or  rabies,  or  with  !>lood 
poisoning  from  handling  the  septic  prodiiets  developed  in  sueh  dis- 
eaiiCff.  There  are  few  men  who  are  qnalified  to  do  such  work,  and  their 
jialarici^  should  be  proportional  to  the  diificulties  and  dangers  which 
they  necessarily  encounter*  The  pay  of  the  scicntitic  men  connected 
with  this  Bureau  has  been  .^o  inadequate  that  it  is  difficult  to  induce 
competent  men  fco  remain  after  they  have  learned  our  methods  and 
hud  the  advantage  of  a  brief  period  of  experience  in  the  lal>oratory. 

The  result  is  that  much  of  our  time  is  spent  in  training  young  men, 
who,  as  soon  as  they  be(X)me  competent,  are  culled  away  to  other  posi- 
tions where  the  salarie^^  are  higher.  It  has  been  said  that  these  men 
remain  in  the  country  and  the  country  has  the  benefit  of  the  training 
w^hieh  they  have  received  here,  and  while  this  is  true  to  a  certain 
extent,  it  does  not  improve  the  situation  fi*om  the  farmers  point  of 
view.  These  men  do  not  necessarily  continue  in  the  same  line  of 
work.  Some  of  them  go  as  teacliei's  where  they  arc  no  longer  engaged 
in  original  researcli;  some  of  them  go  into  commercial  houses;  and 
others  may  go  into  medical  or  vot<*rinar3^  practice.  In  all  of  these 
case*^  their  services  are  absolutely  lost  t*)  the  field  of  agricultural 
investigation*  It  will  prolmbly  \k\  generally  udniitt^i'd  that  the  Depart- 
ment of  Agriculture  exists  for  the  benefit  of  the  agricultural  industiy, 
not  to  educat'C  men  for  professors  in  universities,  for  experts  in  com* 
niercial  house.s,  or  for  practitioners  of  medicine;  and,  while  it  is  desir* 
alile  that  men  should  bo  educated  somewhere  for  such  lines  of  work, 
their  training  is  not  a  fair  compensation  to  our  stO€'k  raisers  for  delay 
in  the  solution  of  urgent  and  important  problems  or  for  failures  to 
bring  relief  from  constant  and  distressing  losses. 

While  we  stop  to  train  men  to  fill  the  phices  va4.'ated,  tlie  expense  of 
maintaining  the  laboratory  goes  on,  the  salaries  now  estiiblished  go 
on,  the  experiment  station  nuist  be  kept  in  operation,  but  the  work 
does  not  progress  as  it  should.  During  the  past  six  years  the  position 
of  chief  of  the  Pathological  Division  has  three  times  become  vacant, 
and  most  of  our  investigators  have  beert  tendered  positions  with 
higher  salaries  than  tlie\'  are  receiving  here.  As  it  requires  at  least 
two  years  for  a  new  man,  how^ever  comiK^tent  he  may  be  by  education 
and  preliminary  tmintng  elsewhere,  to  become  familiar  with  our 
methods,  to  understand  our  problems,  and  to  get  any  I'eliable  results 
from  his  exiK'riments,  it  is  readily  seen  that  such  frf^fpient  changes 
almost  prevent  the  solution  of  the  more  serious  and  complicated  ques- 
tions with  which  we  are  confronted.  To  elucidate  the  practic4il  ques- 
tions connected  with  the  contrtd  of  hog  eholem,  for  instance,  requires 
a  long  series  of  experiments  without  interruption,  and  conducted  by 
the  same  person. 

It  should  be  clear,  howtver,  that  these  rcuuirks  relative  to  educa- 
tional work  are  not  antagonistic  to  the  policy  of  taking  young  men 
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from  colleges  aDd  technical  schools  into  the  laHoi'atDries  and  tmining 
them  for  the  higher  and  more  re8ixni.sib!e  po.si lions*  This  is  iiiidouht- 
edly  the  l>est  phm  for  securing  coinpetent  and  experienced  investiga- 
tors, who  up<jn  promotion  are  al>le  to  take  up  tlie  mast  advanced  work 
with  tho  lea^t  \om  of  time.  It  is*  not  the  educational  procTe88  that  the 
writer  deplores,  but  the  loss  of  men  from  this  service  almost  as  soon 
as  they  have  l>eeti  tittetl  for  it  at  such  an  expense  of  time  and  money. 
It  is  therefore  very  desiralde  and,  indeed,  e^^sential  to  the  successful 
prosecution  of  the  sc-ientilic  v^ork  which  the  Bureau  should  do  that  the 
tialaries  bo  made  equal  to  those  paid  in  cducationsU  institutions  and 
ill  other  branches  of  scientitic  work  conduct^^d  by  the  Government. 
There  is  no  apparent  reason  why  a  scientific  man  should  work  for  less 
compensation  in  the  Department  of  Agriculture  than  in  other  depart- 
ments of  Government  service  rc<juiring  no  more  training  and  no 
greater  comix^tency.  As  a  matter  of  fact,  they  will  not  do  so,  and 
the  work  of  agricultural  investigation  suffers  accordingly.  I  would 
therefore  most  urgently  reconuuend  tliat  the  conipeusiition  of  the 
chiefs  of  the  scientiBc  divisions  of  this  Bureau  and  their  more  impor- 
tant assistants  be  made  commensunite  with  the  high  cla.ss  of  work 
i*equired  of  them. 

MKASURKS  TO    EXCLUDE   COXTApiOX. 

The  maintenance  of  proix^rly  equipped  and  efficient  qiiarantine  sta* 
tions  is  essential  to  the  protection  of  our  live  stock  from  imported 
contagion.  The  increased  value  of  animals  of  all  kinds  in  the  United 
States  has  led  to  large  importations  and  to  correspondingly  greater 
danger  of  lu"inging  disease  into  the  country*  There  may  l>e  a  reason- 
able doubt  as  to  whether  it  m  necessary  or  even  advantageous  to  bring 
any  new*  breeds  of  animals  or  any  fresh  blood  of  old  l>reedsi  into  this 
country,  hut  there  can  be  no  (juestion  that  it  w^onid  bi*  far  better  to 
have  no  more  breeding  stock  imfKjrted  than  to  allow  the  entrance  of 
diseased  animals  which  arc  capable  of  spreading  <*ontagion  among 
our  domestic  stock  and  causing  heavy  loss  to  our  farmei's  for  years  to 
come.  Foreign  countries  in  which  we  desire  to  market  live  animals  are 
from  time  to  time  making  inquiries  as  to  the  value  of  our  quarantine 
statitms  and  the  prote<'tion  which  we  give  to  our  live-stock  industry. 
It  may  be,  therefore,  that  the  continuance  of  our  export**  in  the  coun- 
tries to  which  we  now  ship,  as  well  as  the  extension  of  our  trade  to 
t*ountries  where  it  is  desired  to  establish  a  trade,  is  dein^ndcnt  upon 
our  exclusion  of  diseased  animals. 

The  quarantine  stations  now  in  use  have  been  sufficient  in  the  past, 
but  with  the  growth  of  the  import  tnide  more  fiKuIilies  are  require<l. 
Ground  for  a  station  for  the  quarantine  of  animals  entered  at  the  |>ort 
of  New  York  has  recently  l*een  purchsLsed  at  Athenia,  N.  J.,  and  build- 
ings are  now  in  course  of  erection*     The  increaA$ed  cost  of  building 
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material  and  the  g^reatcv  muolH^rof  liuildings  required  make  it  imix)s- 
nhh  to  equip  pro|)erIv  thin  st^itioii  tor  the  money  wbi<*h  Inxs  1)CCQ 
^propriut43d.     The  work  .slioukl  therefore  Ik?  eoiithnied  another  year* 
There  is  also  great  need  for  a  quarantine  station  on  the  water  front, 

^ti>  nhirh  animals  ran  be  taken  by  bout  in  all  ai8es  where  there  is  any 
euHpit  ion  that  they  may  ha\<>  been  exix>s.e<l  to  disease.  Thit^  would  l>e 
far  t^fcr  than  traii.^portation  by  rail^as  at  present.  There  is  no  place 
$K»  8ituat<*d  available  near  New  York,  and  it  would  therefore  Ix*  ud\  is- 
Wjie  to  purchase  lan<j  fur  such  a  j^tution  kmucw  here  on  the  extensive 
shore  line  in  the  vimnity  of  Baltimore.  The  quarantine  station  for  the 
port  of  Baltimore,  now  located  at  St,  Denis,  Md»,  necdn  exUm^iv© 
repairs^  or  entirely  new  building^s,  and  eoniicquently  this  would  lie  a 
favornhle  time  to  make  a  change. 

With  a  stjition  such  as  is  contemplated,  aniumls  might  1>e  admitted 
rhich  we  are  now  obliged  to  exclude.  All  cattle,  jsheep,  and  swine 
frora  the  Continent  of  Europe,  for  example,  are  now  forced  to  enter 
I  rough  the  Canadian  quaruntines,  becau^^e  of  the  previilence  of  fo<:>t- 
od-mouth  dij^ease  in  Europe  and  the  danger  that  would  be  connected 
with  the  transportiitioo  of  such  animals  by  mil  immediately  after  land- 
ing, even  if  they  were  apparently  sound  on  inB|i43ction.  In  the  history 
of  the  quarantine  stations,  before  they  were  administered  by  the 
Bureau  of  Animal  Industry^  there  are  several  instances  in  which  foot- 
nd-mouth  diseas**  was  not  detected  by  the  inspection  on  shi]>board, 
Ithough  tlie  animals*  were  actually  aJl'ected.  Such  in^taucey  are  liable 
to  occur  again,  and  emphasize  the  importance  of  adopting  every  po8«i- 
blc  precaution.  An  outbreak  of  footand  mouth  disease  would  cuiu^c 
not  only  great  loss  to  our  stockmen  whose  animals  were  atiected.  but 
it  would  probably  lead  to  the  prohibition  of  our  cattle  and  sheep  l>y 
other  countries.  The  recent  destruction  of  the  magnificent  live-stock 
tnule  of  Argentina  by  an  outbreak  of  this  disease  should  be  a  warning 
BS  to  what  may  at  any  time  happen  to  the  United  States  if  our  vigilance 
is  i-elaxed  or  if  we  fail  to  adopt  every  precaution  that  may  be  reason- 
ably 8Uggeskrd  from  an  intiiiiatc  knowledge  of  this  elusive  contagion. 
A  disease  which  can  not  bo  excluded  even  by  quarantine  is  tuber- 
culosis. The  slow  and  insidious  nature  of  this  disease,  the  diiliculty 
of  detecting  it,  the  fact  that  it  may  be  comtnunicated  to  all  species  of 
aiiimab*  and  it^  genemlly  fatal  character,  make  it  by  far  the  most 
dangerouK  and  injurious  of  the  plagues  which  threaten  our  live  stock. 
ITiifoitunateij"  it  has  already  become  wo  well  known  that  familiarity 
has  bred  contempt,  and  its  powers  for  evil  are  not  fully  appreciatj?d. 
Notwithstanding  the  tulx.*rculln  test,  it  is  to  l>e  feared  that  tulw^r- 
culouH  cattle  sometiujcsgain  entnince  to  this  country  by  the  fraudulent 
pmctit.!e  of  trejiting  them  with  this!  agent  l>efore  the  regular  test  is 
made,  and  thus  putting  them  into  a  condition  which  prevents  them 
from  showing  it^  etlt'cts.     As  aninjals  inq>orted  for  breeding  purpose:* 
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are  generally  sold  cither  to  some  breeder  of  high-class  stock  or  to 
8oine  fanner  or  diiiryman  who  is  f^rudin^  up  his  cattle,  every  tuber- 
culoiLs  animal  imported  h  liable  to  start  a  new  center  of  disease,  and 
erery  center  of  disease  bo  established  becomes  a  distributing  point 
for  the  contagion  and  causes  an  amount  of  damage  which  can  not  be 
fully  appreciated  until  veurs  afterwards.  As  has  l)een  officially  fleter- 
mined  of  a  celebrated  herd  in  Canada,  wherever  cattle  from  that  herd 
were  found  there  also  was  found  tuberculosis,  **and  the  BoW'  Park 
herd,  which  was  looked  upon  as  ojie  of  the  greatest  beneiits  to  the 
fanning  community  in  we^stern  Canada,  was  really  a  danger,  l>eeause 
it  dissen limited  tuberculosis  among  the  ordinary  fanners'  herds/' 

In  the  same  way  our  owners  of  purebred  herds  are  not  only  court- 
ing danger  to  their  own  herds  when  they  admit  doubtful  cattle  from 
abroad,  but  they  are  liable  to  disseminate  the  disease  through  the 
herds  of  many  innocent  purchasers  of  their  stock.  Notwithstanding 
this  fact,  there  is  an  unreasonable  and  insistent  demand  by  the  spec- 
ulators and  others  interested  in  the  handling  of  sueli  stoi*k  that  the 
regulations  be  relaxed  to  such  an  extent  that  the  detection  of  diseased 
cattle  would  l)e  impossible.  The  very  fact  of  this  insistence  indicates 
that  the  present  regulations  are  found  iiieonvenient,  antl  that  a  profit- 
alvle  tliough  dangerous  tniffie  has  been  ehe<'ked.  It  is  needless  to  add 
that  these  regulations  should  be  enforced  in  the  intercvst  of  our  farm- 
ers, in  the  interest  of  the  public  health,  and  in  the  interest  of  our 
export  trade,  and  if  the  present  restrictiuus  are  not  sufficient  to 
exclude  disease  they  should  be  added  to  and  made  more  rigid  until 
the  object  is  accomplished. 

FOREiaX    MARKETS    FOR    I.rVK    STOt'K. 

The  numl*er  of  cattle  and  sheep  exported  during  the  past  year 
shows  a  gratifying  increase  of  this  branch  of  our  trade.  Most  of 
these  animals  have  gone  to  Great  Britain  for  immediate  slaughter*  It 
is  believed  that  the  time  has  come  when  an  effort  should  be  made  to 
introduce  our  fine  breeding  animals  to  the  stock ummi  of  other  coun- 
tries. Our  herds  are  now^as  good  as  any  in  tlie  world.  The  importa- 
tion of  breeding  stock  from  Europe  is,  except  in  ver}'  rare  cases,  for 
speeiilatiun  onh',  not  because  the  blood  is  needed  to  improve  our  ani- 
mals; and  during  recent  years  the  tendency  of  such  importations  has 
often  !»een  detrimental  rather  than  beneficial  This  tendency  is  fully 
appreciated  by  the  breeders,  as  is  shown  l>y  the  almost  prohibitive 
registration  fee  which  has  been  imposed  by  the  Shorthorn  Association. 

The  Argentine  Kepuldichas  long  l>een  importing  high-priced  breed- 
ing stock  from  Europe,  but  recently  has  prohiluted  the  trade  on  aciHiunt 
o  f  t h e  da n ge r  of  ad m  i  1 1 i  ng  d  isease  f  r o m  t h a t  se c ti o n  o  f  t  h e  \v  c  j r  1  d .  Th e 
stockmen  of  Mexico  begin  to  realize  the  benefits  which  w^ould  aecr 
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to  them  by  producing  anioials  which  would  tonfomi  more  nearly  to 
jnoderri  requirements.  South  Afrii-a,  stripped  of  it.s  live  stock  by  the 
-exigencies  of  a  long  and  stublxirnlj  <;oritested  conflict,  must  in  the  near 
future  be  rehabilitated  and  begin  anew  the  development  of  an  extensive 
pastond  industry.  What  is  more  natural  than  that  tlie  finely  bred  and 
healthy  herds  of  the  United  States  should  be  dniwn  upon  to  supply  the 
wants  of  these  countries? 

JiLst  at  present  the  demand  for  such  stork  at  home  is  ahuost  too  gi'cat 
to  favor  very  active  efforts  tp  build  up  an  export  trade.  But  this 
condition  will  not  long  continue  Ijecause  the  stimulus  of  good  prices 
will  lead  to  much  great<n-  proiluction  and  then  a  foreign  outlet  will  be 
very  desirable.  An  export  trade  can  l>e  built  up,  however^  only  by 
supplying  the  highest  quality  of  stock  and  that  which  is  free  from 
disease*  Of  foot-and-mouth  disease  and  pleuropneumonia  we  are  free, 
and  probably  shall  remain  free,  but  the  attention  of  the  world  is  now 
turned  to  tuberculosis,  and  we  should  put  our  herds  in  condition  to  also 
guarantee  fivedoni  from  that  plague.  Argentina,  Australia,  and  New 
Zealand  have  felt  the  disastrous  etlects  of  tubercidous  lirceding  stuck, 
and  it  is  not  likely  that  any  country  hereafter  will  admit  such  animals 
without  the  most  rigid  tests.  Neither  should  animals  be  admitted  into 
the  United  States  without  these  tests,  if  the  reputation  of  our  herds  is 
to  be  maintained. 

»  IMrROVEMENT    IN    CATTLE   SHIPS* 

There  has  been  great  improvement  recently  in  the  vessels  carrying 
live  stock  to  Great  Britain,  as  a  consequence  of  the  Department  regu- 
lations requiring  wider  alleyways  and  better  ventilation.  In  some  of 
the  older  ships  it  was  impossible  to  widen  the  alleys  to  the  extent 
demanded  without  too  great  intei'ference  with  the  i-arrying  eapaeity, 
and  in  these  the  object  sought  was  attained  l>y  running  alleys  ath wart- 
ship  and  increasing  the  ventilation.  It  is  believed  that  now,  after  a 
continuous  struggle  for  tefi  years,  these  vessels  are  at  last  in  eonditiou 
to  carry  animals  hunninely  and  without  unnecessary  loss.  During 
this  long  period  one  coneesfiion  after  another  has  been  obtained  from 
the  transixirtation  eompanics,  some  willingly  and  some  unwillingly, 
with  the  result  that  a  gratlual  improvement  ha.s  followed. 

There  remains  still  in  an  unsatisfactory  condition  the  method  of 
ecuring  attendants  to  take  care  of  the  cattle  during  the  ocean  voyage. 
it  present,  many  of  these  nl<^n  are  ignonmt  foreigners,  unable  tcr  speak 
our  language,  who  are  engaged  under  misrepresentation  as  to  the  char- 
acter of  the  work  and  with  promises  of  cmnpensation  and  of  a  return 
passage,  which  are  nt*vcr  made  good.  The  result  is  great  hardship  and 
cruelty  txi  the  men  and  lark  of  attention  to  the  cattle,  because  the  men 
are  not  familiar  witli  the  wuik  and  perform  it  only  under  compulsion. 
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No  efficacious  method  of  correcting  tliis  eril  has  yet  been  devised,  hut 
it  18  now  rereivirif!^  the  attention  of  the  scvenil  dej^rtmeiits  of  the 
Government  which  are  iiiterested,  and  it  is  hupcd  that  j^oiue  ])ni<::tieal 
measure  will  Ixi  evolve<l 

INCBEASE   n*    MEAT   I>\«IPECTION. 

The  number  of  cities  where  meat  ini»pection  is  conducted  bus  been 
increased  by  13  per  cent  during  the  year;  the  number  of  carcasses 
inspect43d  at  the  time  of  slaughter  inefoasod  by  2, IKK*, 000.  This,  of 
course,  mennti  that  tiic  expense  of  the  inspection  is  also  increasiag. 
However,  meat  inspection  is  a  service  of  great  value  to  the  country, 
protracting  consumers  from  disea.sed  meatus  and  maintaining  the  repu- 
tation of  our  animal  products  in  both  home  and  foreign  markets.  At 
present  the  field  is  not  covered.  There  are  many  abatU>irs  asking  for 
insiDCctton  to  whicli  the  service  can  not  be  extended.  Tlie  work  must 
therefore  continue  to  grow  for  some  years,  but  armnge meats  shoyld 
soon  lie  made  to  inspect  all  meat  shipi^ed  from  one  State  to  another. 
Until  this  is  donC;  the  oljjects  in  view  when  the  service  was  established 
shall  not  have  }»een  entirely  accomplished. 

IKSFECTION   OF   DAIRV   PRODUCTS   FOR   EXPOHT. 

At  the  last  session  of  Cimgress  provision  was  made  for  the  inspec- 
tion and  certification  of  daiiy  products  intended  for  exportation. 
The  regulations  for  carrying  this  measure  into  elTeet  have  been  made 
and  the  ius\X'ction  will  soon  be  commenced.  The  cost  of  this  inspec- 
tion can  not  be  estimated  in  advance,  Imt  it  will  necessarily  increase 
the  Bureau  expenditures,  though  not  krgely,  considering  the  l>enefit 
tiiat  should  accrue.  At  a  time  when  butter  substitute's,  renovated 
butter,  and  all  grades  of  dairy  and  creamery  butter  are  exported  froui 
thii*  country,  it  is  necessary  for  the  protection  of  our  pure  butter  in 
the  msu-kets  of  the  world  that  there  should  be  a  proper  official  inspec- 
tion and  certification  before  the  goods  leave  this  country.  Practically 
tlie  same  may  be  said  in  regard  to  cheese.  The  trade  Is  large  and 
increasing,  and  is  entirely  worthy  of  this  degree  of  (joverument  super- 
vision* Whatever  the  cost  may  he,  therefore,  it  is  an  expenditure 
wiscl}^  made,  and  one  which  will  be  of  assistance  to  the  dairy  indus- 
try'- It  is  the  intention  to  exU^nd  this  insix^ction  gradutilly,  tirst  cer- 
tifying to  the  IxHter  grades  of  pure  butter  and  allowing  other  glides 
to  go  upon  their  meritji,  but  later  perhaps  marking  all  grades. 

STATE    RESTRICTIONS   ON    INTERSTATE   CATTLE   TRAFTIC, 

Ins]>ection  laws  and  regulations  are  enforced  in  a  few  Staters  (which 
duplicate  the  inspection  made  by  this  Bureau)  of  animals  that  are 
shipped  from  one  State  to  another,  and  for  such  State  inspection  fees 
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are  dem&Diied  which  constittite  a  8eriou8  buixlen  on  tbia  branch  of 
inf  eomiDerce.     The  State  inspection  iind  tax  is  applied  to  live 

StV  trh  is  simply  in  ininsit  across  tlie  terrifcor}' of  the  State  ns 

well  Hs  to  that  whieb  is  destined  to  remain  within  its  borders.  It  in 
plain  that  the  imix)8ition  of  ^nch  taxes  on  the  live-stoek  traffic  by  a 
few  Slates  may  he  followed  by  the  general  adoption  of  this  method  of 
raif*ing  revenue,  and  that  this  would  work  to  the  great  disadvantage 
or  poseiibh'  to  the  ruination  of  the  sto**k  industry  in  sections  of  the 
cfmutry  which  are  remote  from  market.  It  would  be  next  to  bn pos- 
sible, for  instance,  to  ship  cattle  from  ilassiiehusetts  to  California^  if 
even'  intermediate  State  whotse  territory  was  crossed  on  route  should 
require  inspection  and  exact  a  fee  for  the  same.  So  menacing  is  this 
situation  to  the  great  cattle  industry  of  the  Southwest  and  West  that 
efforts  are  being  made  by  the  National  Live  Stock  Association  to  bring 
the  niatte^r  liefore  the  Supreme  Court  of  the  United  States^  in  order  that 
a  decision  may  )m  rendered  m  to  the  (x>ujstitutionality  of  these  State 
r>  '  ks  upon  inter>*tate  commerce*  when  Congress  has  already 
h':^  ;  upon  the  subject^  and  provided  an  adequate  insjjection  serv- 

ice* I  would  recommend  that  the  Department  of  A^Ticulture  take  such 
action  as  it  properly  may  to  interest  the  Department  of  Justice,  and 
secure  its  assistance  in  presenting  tlie  case. 
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MB  AT   INJiPBCTloy. 

The  Tiuruljt'j-  of  aliattoirs  and  packing  houses?  where  cattle*  sheep, 
calvee,  and  liogs  and  their  products  were  inspected  during  the  year 
was  150*  "^rhe  number  noted  in  the  preceding  report  was  148*  The 
numl>er  of  localities  where  the  Avork  was  conducted  increased  from  45 
to  51.     Horses  were  inspected  at  one  other  abattoir, 

Tbi*  following  t^ble  shows  the  increase,  year  after  year,  in  the  num- 
bfiir  of  alwttoirs  where  inspection  has  been  maintained  and  the  number 
of  cities  where  the  work  is  done; 

Nvmbcr  ofabtytioim  mui  ciHeB  vshen  maptciwn  nyt^  nutitUaiuiult  1S9J  ^>  I90L 
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41 
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1900.......... .* 

45 

ISQI _. „ 

61 

The   following   table   shows   the   numlwrs  and   kinds  of    unimals 
inspected  before  slaughter,  and  the  numl>er  of  the^se  that  were  rejected 
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for  some  cause  apparently  unfitting  them  for  food  purposes,  the  final 
condemnation  or  passing  of  the  carcass  depending  upon  the  result  of 
the  postuiorteni  inspection: 

AnitmortcTfi  in^}}ectwjts  for  thejutcal  yfar  11*01, 


Kind  of  atiimjih 


Ff>r  rjflfielal 
abattoirs  in 
citit^  where 

were  made* 


loirs  In  other 

misctllane- 
otis  Ijuycrs, 


-^ 


CfttUe  ..... 

Shc^p  

Calves 

Hoga  ...... 

Horses..... 

ToUl 


I 


4t»,241 

24,48riJ30 

1,991 


3rt,^25,709 


4/904.883 

1,571,827 

260,235 

9,700,G5a 


t9, 443.601 


Total  iTiifpet 
tlons. 


10,2}s0.19i8 

11,233,650 

666, 470 

34,18(^.7^ 


56,369,aiQ 


Hifjected  (sQbJcct  lo 

rcfiult  of  p438tmoilem 

InspceUon). 


Atflbtil- 
tolrs. 


318 

1,C35 

5,  &12 

3 


8,656 


In  itock 
ynrda. 


14.727 
7,682 
2,173 

71,2Se 


96,868 


There  was  an  increase  over  last  jevLV  in  the  number  of  all  classes  of 

animals  inspected,  with  the  exception  of  a  decided  decrease  in  the 
number  of  horses,  there  being  but  a  third  a.s  many  of  these  as  during 
the  previous  year.  The  total  number  of  antemortem  inspections  thia 
3*ear  exceeds  the  total  number  of  last  year  by  3,281,316.  There  was 
an  increase  of  2,700  rejections  at  abattoirs  and  a  decrease  of  57,603 
rejections  at  stock  yards. 

The  following  table,  showing  the  total  number  of  animals  inspected 
at  time  uf  slaughter  for  abattoirs  liaving  inspection,  for  the  fiscal 
years  ISDl  to  li)Ul,  is  given  for  the  purpose  of  comparison: 

Number  of  animak  hispedcd  at  slaughicr  for  abattairn  havmff  insiKctionj  fisml  ffears 

ISOl  to  190L 


Ftscjii  year. 


1891. 

law. 

18M. 
1S»5. 
1895 
1897. 

m» 

ISM. 

1900 
1901 


Cattle. 


83, 
a,l«7, 
3,922, 
3,861, 
3,704, 
3,985, 
4.242, 
4,418, 
4,3«2, 
4,  Ml, 
6,219, 


Calves. 


&9,Ofl0 
92,  H7 
5«,Sai 
11<;,093 
2&S,9U& 
273, 124 
244,330 
216,184 

413,830 


Sheep. 


683,301 
870,512 
1,020,764 
1,428,601 
4,629,796 
h,  209, 101 
5,406,904 
5,603,090 
6,119,88Q 
«,  639, 212 


Hogs. 


Horses. 


7,648,146 
13,616,539 
14,250,191 
16,808,771 
20,893,199 
23,836,943 
23,886,884 
24,642,763 


3,332 
5.569 
l.«92 


Tot&l. 


3, 
4, 
12, 
la 
23, 

ae, 

31, 
34, 
34, 
36, 


83,889 
809,439 
885,538 
626,83^ 
8e&,275 
122,376 
fi8S,Sf72 
068,171 
071, 67& 
619,188 
916,9ttS 


The  inspection  of  animals  at  time  of  slaughter,  with  the  number  of 
carcasses  and  parts  of  carcasses  condemned  and  tanked,  is  shown  in 
the  next  tabic.  The  number  of  condemnations  for  trichinosis  is  given 
under  the  head  of  '*  Microscopic  inspect  tun  uf  pork/' 
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Poetmortem  inspections  far  theJUml  tjmr  1$01, 
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Kiml  of  &iLLmaL 


Kumber  of  Inspeciions, 


For  official 
ftbattoirs. 


On  &11I' 
nulls  re- 
jected in 
etoik 
yards. 


Total. 


For  offi- 
cial ft  but 


Ciircassea  condemned. 


AnftniLls 
rejeot<?d 

yttnJa, 


TotwL 


P*rtflof 

carcaiseea 

rnn- 

demncd 

nt  »baL- 

toira. 


CaUlv 
Sbeep 
Calres 

TdAl 


6/219,149 

6,639*212 

413,830 

24,042,75^ 

l,%r92 


35,006 

7,349 

760 

77,729 


(^^44,154 

6,645,501 

414,680 

24,720,482 

1,992 


8,506 

2,936 

385 

47, 240 

103 


36,916,^l»Ci 


U0,83a 


37,027,709         59.1G9 


3,777 

l,6ta 

150 

7,a94 


12,282 
4,449 

535 
64,634 

103 


»,701 

91 

24 

10,971 


12,834 


72,008 


19,780 


In  addition  to  the  caivasso^  condemned  as  above  and  to  those  eon- 
detuned  for  triebino.si-^,  the  tiilile  helow  shows  tlie  imnilxT  tanked  for 
other  reatjons^bodtes  of  dead  animals  taken  from  cars  or  pens  at 
abattoirs  or  animals  that,  after  inspection  in  the  stock  yard^,  had  died 
from  disease  or  injury  or  were  kilkd  hy  muriieipal  inbpectoi\s: 


Manner  of  death. 

Cattle. 

Sbcep. 

Calves. 

MogH. 

Honsee. 

ToLttL 

r^icd  in  eloclc  yards 

ai6  ' 

497 

2»9 

1,147 

600 

1,061 

118 
158 
257 

2,215 
9,20a 
15,388 

8  796 

KiiJ€«l  In  stock  yards.,......- 

10,458 
16,972 

Di«l  lit  ftbaUoir» ,.,....,.,..,,............ 

37 

Total .*..- 

1,052 

2,808 

533 

26,806 

27 

SI,  226 

Below  is  a  .statement  of  the  total  number  of  carcasses  and  parts  con- 
demned  and  tanked,  with  the  causes  of  condemnation,  at  the  time  of 
slaughter,  and  including  the  carcasses  of  animals  found  dead  and  those 
killed  by  city  inspectors: 

CmiseA  ijf  cotidjemiwilion  of  carauses  and  j}art«  of  car^a^st^ii  for  Jiscai  year  190 J, 


CiktUe. 

Sheep. 

CalvcB. 

Hogfl. 

llorsea. 

CaQ«e  of  condcm nation. 

1 

Cai^ 
ca:»e». 

Parta. 

Car- 

Parte. 

Car. 
cawcfl. 

Parte. 

Car- 
caases. 

Part*.  1 

Ciir- 

^Ctlnomyco»i»* , 

1.35.5 
6,4M 

635 
2S6 

2 
194 

5 

a 

26 

8,650 

a7,H62 

3 
44 

► 

TtibercaJofiu  .......,,,..«,. 

Cholera  And  swine  pla^c. . 

Toxiis  fevtf ...,. 

17 

1 

12 

fif hitif>co<yuti 

1 

I 

620 

BlcaklM 

10 

24 
87 

a 

23 

la 
m 

597 
97B 
£8 

'Sot.MeH, 

20 

EC^TDA  .  X  .         1                                 .      a  .      . 

SrvslDclaK ..  --**  ..  *^  ---* 

Cuticcr 

63 

21 

98 

218 

6,48a 

3 
5 

110 
177 
33 

Tumor. «... 

1 
0 

16 
1 

4 

eea 

1.570 
IS 

AhKvm 

11 

f 

Pticttmotiia 

s 

Flctirijsy 

8 

1 

6427—01^ 2 
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Causes  of  condemnation  of  carcasses  and  parts  of  carcasses  for  fiscal  year  1901 — Cont'd. 


Cattle.                 Sheep. 

Calves.        j          Hogs. 

Horses. 

CAUiie  of  condemnation. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casNC-s. 

^artJe;^;. 

Parts, 

Car- 
casses. 

Bronchitis 



'              ' 

Carditis 

!    2  1..-:. 

EnteritlH 

36 

177 

9 

7 

1 

1 

266 

WO 

12 

2,173 
19 
26 

2 
76 
16 

2 

1,020 
3 

1,322 

62 
62 
'6 
63 
27 
4 
212 
183 
6 

1,835 

61 

258 

41 

25 

15 

4 

760 

14 
16 

!        286 

!        373 

1         117 

3 

Peritonitis 

1 

Metritis         

3 

Nephritis 

1" 1 

^\ i     " 

! 30 

Uremia 

Mammitis 

1 !         15 

400 

Septicemia 

6  ' 1        684 

12    1.899 

33 

17 

Pyemia     

4 

Gangrrcne 

1 

Anemia,  emaciation,  ma- 
raffmu-o 

i 

47    1        299 

1| 1          27 

4  • .|        774 

4    '        696 

! 269 

U 

Ancites     

jAundice 

Extreme     temperature, 
various  causes 

Prepnancy  

40 

Recent  parturition 

63 

Hernia 

1 1        ai 

Downers,    bruised,   in- 
jured, etc 

62 

52 

20          254 

7,665 

4 

Ajtpbyxiation  .... 

Sick 

31 

333 

1 

1 

Cancou^  Ivmnhadenitis 

j               1 

Impftcti'^n  <*f  mnM^n 

1               1 

Distoma       

Melanotds 

1 

1 

327 

2 

Polvarthritis 

Too  voung 

I 

Lvmphansitis 

1 
1 
2 

Pharyngitis 

i 

Nasal  discharge 

1     

Fistula , 

i 

1 

Distemper 

1             ! 

2 

Dead  from  various  causes  .. 
Killed  by  city  inspectors. . . 

565 
497 

2,208 
600 

875  1 i  17.603 

158  1 1    9,203 



27 

Total 

13,334 

8,701 

7,257 

91 

1.068  1           24  .  81.440 

10,973  1          130 

The  meat-inspection  tag  or  brand  was  placed  upon  18,977,943  quar- 
ters, 332,399  pieces,  and  2,844  sacks  of  beef;  6,026,729  carcasses  of 
sheep;  412,721  carcasses  of  calves,  and  1,101,961  carcasses  of  hogs, 
and  752,805  sacks  of  pork. 

The  stamp  signifying  that  the  contents  had  received  the  ordinary 
inspection  was  affixed  to  21,496,109  packages — 6,394,065  of  beef, 
41,933  of  mutton,  112  of  veal,  15,059,118  of  pork,  and  821  of  horse- 
flesh. 

There  were  sealed  (with  numbered  seals,  of  which  a  record  is  kept) 
68,495  cars  containing  inspected  meat  products  for  shipment  to  official 
abattoirs  and  other  places. 
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Tbo  number  of  cortiticatcs  of  ordinal" j  iiij^pection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  36, 1*98,  Of  beef, 
there  were  UT49,?sl7  c|iiarteiis,  330  bags,  3H.554  pieccjs,  and  1,437,553 
IKickag€%^^  with  a  wei^^ht  of  45i5,830,373  |xninds;  of  mutton  there  were 
462  carea^sseii  and  lS,i*9<J  packag-es,  weighin*,'  81l4,«)48  pounds;  of  pork 
Uiere  were  53,203  carfUM^es  and  717.74^  parka^es^  the  weight  being 
231,144,4*38  poundj^t.  These  tig-ures  show  an  int  rease  in  the  exports  of 
beef  and  mutton,  but  a  fallino;  otf  in  pork,  thi^  total  drtferenee  being 
(in  round  nurat>er.s)  20,00ii,000  pounds  le.ss  than  in  IHOO— the  gain  of 
15,0<XKtXH}  in  benf  being  offset  by  a  lo^s  of  40,00*),()00  in  i^ork.  In  VJm 
there  was  an  inerease  over  ISiHi  of  77,0(,H),OOl)  pounds  in  beef,  and  a 
deiTi*iitie  of  (i.«)iA»,i)tMJ  pountls  in  |x>rk. 

There  were  9  ceii:ific«tes  given  for  horseflesh,  covering  880  paekagen, 
having  a  weight  of  24J»,!^(M>  pounds. 

The  following  table  ^huwb  the  quantities  of  beef,  oiutton,  and  pork 
for  export  w^bieh  received  the  eertilicates  of  inspection: 

Qwml^tie$  of  W/i  nmttmif  and  }*f)rk/or  e^fpr/ri  uf>on  whwlt^  eerliJictUeif  of  innpidion  uere 

ismcd^  16'9S  to  1901. 


Fiscal  year. 

BeeL 

Mutton. 

Fork. 

UOih^.                                                                                                                                                                                                                         .x.u.a 

/iMtfHtt. 

330,600,091 

438,I3«.283 
452, 830^373 

Foundi, 

525,71X1 
680,897 
S04,M& 

241,956,482 

1KB9..., , -- 

•27$^mi,42& 

1100,..,.*....,.. 

272,050,603 

XM 

231, 144,  MS 

The  expense  incurred  on  account  of  the  work  outlined  a>K>vo  was 
*56«,8tm,  an  increase  over  last  year  of  ^j1,5*3S.48.  The  cost  of  each  of 
the  50.369,310  antemortem  in.spections  averaged  1,01  cents. 

The  following  statement  shows  the  cost  of  each  antembrtein  inspec- 
tion from  lii93  to  lyoo,  inclusive: 

C«Ilt«v 

0.80 

88 

95 

LOl 


1893- 

Centit. 
4.75 

1898 

ISM 

1.75 

1899 

imd 

1. 10 

1900 

1^96... 

_. 95 

1^1 

1897.. 

-. 01 

MlCROttCOnC    1N8I 

BCTIO? 

The  nnmlierof  carcasses  of  pork  examined  was  733,liM»,  classified  as 
follows:  Claims  A  (fi'ee  of  all  ap|M:^anince  of  trichina^),  715,529,  or  97.59 
per  cent:  Cla^  B  (containin^^  trichina-like  bodies  or  disintegmting 
trichime),  8,008,  or  US  percent;  Cluss  C  (con  tairiing  living  trichinn^), 
8.999,  or  ir2Z  per  cent  There  is  little  change  in  the  percentages; 
Class  A  .slightly  increased,  with  a  corresponding  diminution  in  Cla^s  C, 
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There  wore  1*,0(,»1  triehinous  carcasses  disposed  of  during  the  year; 
the  \vei^4it  of  these  was  2,003,H58  pounds.  Over  half  of  this  quantity 
was  made  into  cooked  meat;  the  reoiainder  was  tanked. 

The  decrease  in  the  exports  of  microscopically  examined  pork  con- 
tinued, so  that  the  tjiiantit}^  inspected  for  export  amounted  to  less 
than  two-thirds  of  that  of  the  year  hefore.  The  number  of  ecrtiticates 
issued  was  0,188;  the  number  of  packages  was  li^7,017,  with  a  weight 
of  35,942,401  pounds.  For  comparison  the  quantities  inspected  for 
export  to  countries  requiring  microscopic  certitieates  for  1892  to  li>01 
are  given:  # 


Poimdp. 

1892 ........-.._..  22,025,698 

1893.... 8,059,758 

1894..... ..._..   18,845,119 

1895 39,:i55,230 

181)6 21,497,321 


roimrta. 

1897- 42,570,572 

1898. 120,110,3.16 

1899 .........  108,858,149 

1900..-.-.--......,...-...     55,809,62(5 

am. 35,942.404 


The  expenditures  on  account  of  this  work  anionnted  to  ¥1 14,102.7*1. 
This  gives  an  averagi*  for  each  examination  of  14  cents;  for  each  pound 
exported,  of  0.317  cent* 

Ii«8PBCnON   OF   VE88KLS   ANO    EXlH3ItT    ANIMM^. 

The  number  of  certitieates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  1,503;  the  number  of  clearances  of  vessels 
carrying  inspected  live  stock  was  {}HS.  There  was  a  notable  increase 
in  the  number  of  cattle  and  sheep  exported,  the  former  being  greater 
than  in  any  year  since  1898  and  the  latter  the  largest  since  1896,  There 
was  a  decline  in  the  exportation  of  horses.  All  of  the  animals  in  the 
following  tiible  were  exported  to  Great  Britain,  wMth  the  exception  of 
80  cattle,  590  sheep,  and  858  horses  to  Belgium,  and  tU4  horses  to 
Germany: 

^'itmbfr  uf  in^piictioii»i  di\^  uf  Amtrlam  itnd  Omadiati  miimuhj  Jiseal  year  llfOl. 


Americjiii. 

ClUiadliui. 

Kln4  of  animnl. 

Number 

Number 
rejected. 

Kiiiiitx?r 

Kumber 

Number 

Inspected. 

KlUBlWf 

rejwrfced. 

exported. 

0»tU« ....... 

MM,  678 
47»670 

1,662 
(MI6 

m 

400,385 

b227,g$4 
•M,S&2 

33,^5 

13 
67  ' 

S3, 872 

Bhocp  ................. ...^ 

i9,142 

tloraes         .*.*...*..*>  **. 

24,236 

5(S2 

•  9,780  vlftCmiii- 

d«. 

1 13,582 

vlii  Cjiuad 

a. 

'2C7via 

Cmuodii. 

Besides  the  above-mentioned  animals  exported  to  Europe,  there  were 
ubo  inspected  HW  eattle^  514  sheep,  and  1  horse  for  Bermuda  and  82 
eattk^  fur  Brazil. 

The  nund»i_u'  uf  American  and  Canadian  animals  landed  alive  at  the 
foreign    animals  wharves    in    Ix)ndon,  Liverpool,  and  Ghisgow  and 
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iiiiipcrted  by  inspectors  of  this  Department  stutioned  at  those  ports, 
togi*ther  with  the  niuiiljer  and  percentage  lost  in  transit,  is  shown  as 
follows: 

yumhrr  of  ammaa^  nt.^pnit'd  nt  time  of  landhiff  in  London^  LivtTjHyol^  and  Gloftgon^  and 

toss  m  tj'ajmf^  jUctd  ytar  190L 


Prow— 

Cattle. 

Shei'i*. 

lIOTSt'!-. 

Luided, 

Ltwt. 

LaiirliMl. 

Lost. 

Landed. 

LosL 

C?Kilted  f$LA[e^. *.. 

No. 
28,975 

868 
110 

Pn-ct, 

0.24 

.38 

207,477 
46,850 

I,fll3 
435 

Ptrct. 
.90 

No, 
ft28 

400  1 
10 

PercL 
1.T2 

Cvnada,..,. 

1.80 

Tq\mX 

8»,«H 

978 

.25 

2M,327 

2,338 

.91 

23,351 

410 

L73 

INSrETTION    OK    IMPtHlTED    ANtMALS. 


The  numbers  and  chisscs  of  animals  imported  from  Mexico  and 
inspected  at  port^i  of  entr\'  along  the  international  boundaiy  line  are 
given  in  the  folJowing  table: 

Importation  of  Mejrimn  animals ^  Ji*ml  tjear  1 901. 


Port  of  entry, 

CAtilLK    j 

Sboep. 

Swine. 

GoatB. 

Hofs^, 

Asset. 

fiAgl?  P**»  TpX  ,.,... 

S,C40 

49.413 

207 

I              29 

41,682 

3 
94 

6 

d  Phio, Tcx 

2 

■Kaco  Ariz            ***-... 

B^nswin  Aril................... 

Voinileii.  Ari£......... 

143 
1,272 

2 

SaD  Diceo.  C<il 

1,357 

^7 

1 

Tol*l  ,.*...,.,..*,.,. 

96,651 

1,357 

»7 

1,41" 

97 

9 

Through  ports  on  the  seacoavst,  animals  not  subject  to  tinarantine 
wei-e  imported  as  follows: 


New  York. 

Bmton. 

San  Fmn- 
cisra, 

From—' 

Homes. 

MulMt. 

Horses. 

Shctlittid 
potiles. 

Total. 

ihT--'- 

1,217 
16 

23 

3 

1,243 

KT:::!::::::: :;:..:::::::::.... 

700 
2 

716 

Bnizil.. ,...,.,, , ..  ...  , 

BK-'fniMdii, 

16 
4 

16 

Porto  Rico 

Hjiwftil 

5 
7 

Mnriilu. 

Mextt^o 

3 

China...*. 

1 
3 

O&HJiidA* 

23 

1 

27 

Total 

1»2M 

702 

16 

4 

16 

2,024 

n 
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There  were  also  1  deer  imported  from  MiUiila  through  San  Fran- 
cisco and  6  hheep  from  CMimda  thi*ouo-h  Boston. 

A  report  of  the  iLoinial.s  iiiiportod  timl  (|iiarmitincd  at  different  sta- 
tions will  be  found  under  the  head  '"Miscellaneous  division." 


CONTROL  OP  CX>KTAGrOU9   DISBASE». 

Smdhem  cattle  impectmn. — The  supervision  of  the  movement  of 
cattle  from  the  urea  quuraiitioed  oti  account  of  Southern,  or  Texas,  or 
splenetic,  fever  of  cattle,  due  to  the  presence  of  the  tuk  {Jj^iophliHs 
aiinafuius^  formerly  called  Doophilm  hovia)  which  carries  the  infec- 
tion, involved  the  proper  yardinf,'  iti  the  qiuirantinc  divisions  of  the 
different  stock  yards  of  Ui>8,l>35  head  of  cattle  durins^^  the  quaran- 
tine season  of  IIHKL  To  transport  these  cattle  required  43,1^52  cars, 
each  of  which  had  to  be  phwarded,  arid  all  of  the  waybills,  manifests, 
and  l>illy  of  lading*  aceonipanyini^  the  .shipments  had  to  state  that  the 
cattle  were  Southern  cattle.  The  number  of  cars  cleaned  and  disin- 
fected was  '15,4S25. 

In  Texas  SOTjJSs  cattle  were  inspected  and  identified  by  brands  as 
originating  outside  of  the  quai'antined  district  and  were  permitted  to 
be  moved  north  for  ionizing. 

Sffthle^  lit  i<htf^p, — The  numl>er  of  sheep  inspected  in  stock  j^ards,  at 
feeding  stations,  and  at  many  places  throughout  the  West,  in  order  to 
prevent  the  slnpmeut  of  sheep  affected  witli  or  that  had  bcenexiwsed 
to  scabies^  anion nted  to  7,012,724;. 

The  number  of  sheep  dipped  under  the  sup<n'vision  of  Bureau 
inspectors  was  l,M34,^UiS, 

F<u'  shipments  of  sheep  that  were  found  free  of  infection,  certiiicates 
of  insi>ection  were  given, 

MISCELLANEOUS    DmSlUN, 

The  miscellaneous  division  has  a  general  supervision  of  the  accounts 
and  other  work  of  the  Bureau  of  Animal  Industry,  as  follows:  Sala- 
ries; reimbursement  of  expenses  incurred  by  its  officers  and  employees 
in  travel  and  at  various  stiitions;  apparatus  and  supplies  for  the  vari- 
ous divisions,  their  laboratories,  the  experiment  station,  and  tjuaran- 
tine  stiitions;  all  accounts  of  every  character  that  are  palii  from  the 
appropriation  for  the  Bureau  of  Animal  Industry;  the  preparation  of 
&D  itcmizi^d  I'cport  to  each  CH:)ngress,  showing  in  detail  the  character 
of  expenditures  and  the  use  of  the  appropriation;  (be  making  out  of 
all  appointments,  transfers,  promotions,  furloughs,  reinstatements, 
resignations,  and  dismissals;  the  making  of  requisitions  and  informal 
bids  for  all  materials  and  supplies  u.^ed  tlirotighout  the  worlv  of  the 
Bureau,  and  the  necessary  letter  writing  incident  thereto,  together 
with  the  supervision  of  the  work  of  the  animal  quanintine  stations. 
This  latter  work  includes  the  inspection  and  quarantine  of  imported 
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cattlG,  sheep,  and  other  nmiinants,  and  swine,  and  the  makino;  of  per- 
mits for  their  importation  and  kp«-pin^  the  records  pertaining'  lo(imir- 
antines.  The  division  also  ha.s  rhiirge  of  the  preparation  of  replies  to 
numerous  letters  requesting'  information  in  regard  to  the  di^ases  of 
animals  and  poultry,  their  t-uuses  and  treatment,  and  various  other 
matter.s  pertaining  to  !>reeds,  breeding,  and  care  of  dome8ticated  ani- 
mab^  and  allied  subjects.  This  is  the  t^hai-aeter  of  the  nnitine  work 
performed  each  year. 

Qt*ARANTIXB   UK    tMI^OUTEU   ANIMALS. 

The  varietj^  of  kinds  and  the  number  of  ruminants  other  than  tattle 
and  8heep  imported  during  the  fiscal  year  ha>*  l>een  increased  some- 
what through  the  importations  made  more  especially  for  exhibit  at  the 
Pan* American  Exposition.  These  animals  have  all  lieen  subjected 
to  inspection  and  quarantine,  the  length  of  the  quarantine  jxTiod 
being  fixed  in  accordance  with  the  requirements  for  the  subdivision 
of  the  class  to  which  the  animal  belonged. 

The  imports  of  animals  from  Canada  not  subject  to  detention  at 
quamntine  stations  comprised  39,572  cattle,  199,325  sheep,  3,2^7 
hoi*ses,  435  hogs^  1  goat,  7  deer,  and  3  elks;  total,  242,570  animals. 

The  following  table  shows  the  number  and  kinds  of  animals  detained 
in  quarantine  for  the  requisite  time* 

Numftet  ofanintaU  imported  and  quaratUined  ut  different  niationn^  Jhcal  year  1901. 


Blatlons. 

Cattle. 

Sheep. 

Hogs. 

IJUletcm«Mtfes,.. —  -... 

11 

11 
5 

81 
3 
G 
4 
7 
3 

10 
2 

16 

m 

270 

7 

Gftr6cM,K.J ......_,.... 

m 

I*'jrt  Hunm^Mieh , ,.,  » 

Dt'troJt,  Mich 

attult  8t«.  Mttj1e,»lcti. 

2 

Oi^l^ii^unr,  N.Y ......*.... 

1 

Hon^mitiburK.K. Y... ^  

2 

Mcsslixa,  K.Y. 

Btia»lo,S.Y ,...^^ ..                .                   . 

Nijiffrtni  ¥tx\%  N.Y 

Rickfonl,  Vu. 

1 

SL  AlbiiTi*,  Vt._ ...., 

KcMrport.Vt. .*.. 

11 
S 

10 
73 
17 

10 

UUud  riiijiI.Vt „ ; - 

Becchcf  F11IJ9. Vt ,  , 

as 

1 
2 

Houlton^Me... 

2 

VAiiCAilMiro,  M« ,#•««,.•• 

Miuiiport  find  CitliiN  Me 

r       ToiAl 

559 

52& 

81 

There  were  also  imported  through  the  port  of  New  York  and  quar- 
antined, under  the  supervision  of  the  superintendent  of  the  Garlield 
quamntine  station,  the  following:  Antelopes,  4;  buffalo,  4;  giraffe, 
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1;  guanacos,  *2;  aoiidnd^s,  2;  iiil^mii??,  2;  ninieU,  16;  goats,  9;  alpacas, 
2;  rliuiiKHs,  1;  deer,  37;  zebu.  1;  llamas,  f>;  g-azelles,  3;  trick  bull,  1; 
other  wild  aaiiuala,  24 — total,  118.  Add  to  this  the  aninmls  reported 
in  the  table  above,  >ve  have  a  total  of  1,283  imported  animals  that 
were  i[uaran tilled. 

An  otheial  veterinarian  wa8  stationed  at  Loudon,  England,  in 
aecordanee  with  the  requirements  of  Bureau  of  Animal  Indu.^try  order 
No.  Tl^  issued  by  this  Depai'tment  under  date  of  November  H),  1^K)0, 
which  provides  for  the  testing  with  tuben  ulin  by  an  inspcrtor  of  this 
Departpient  of  all  cattle  over  six  months  old  which  are  to  be  imported 
in  to  the  United  States.  This  offieinl  has  tested,  in  various  parts  of 
Great  Britain,  Utl  catth^,  for  w  hich  a  permit  was  desired  for  shipment 
to  the  Unitcnl  States.  Of  these,  18  were  rejected  and  143  passed.  In 
Canada  the  veterinarians  of  this  Department  tested  with  tuberculin 
491  cattle,  of  which  30  were  r^jeeted  and  452  passed. 

OCTBREAK    *)F    W  ALA  DIE    UV   1  UfT. 

During  the  last  quarter  of  the  fiscal  year  the  work  of  eradicating  an 
imported  infectious  venereal  disease  of  horses  knowm  a«  maladie  du 
colt,  or  doiirine,  was  inaugurated,  but  owing  to  the  extent  of  area  and 
the  semi  wild  condition  of  nmch  of  the  country  over  which  the  disease 
had  spread,  as  comprised  in  the  Rosebud  and  Pine  Ridge  Indian 
agencies,  Stmth  I^akota.  and  parts  of  Nebraska  and  Wyoming,  little 
was  accomplished  beyond  the  organization  of  the  work.  A  large  lunu- 
lier  of  range  horses  w^ere  rounded  up,  corralled,  and  ins{5ected  previous 
to  July  1,  among  which  12  were  found  to  be  affected  with  the  disease. 
These,  comprising  2  stallions  and  lo  jnares,  were  appraised  through 
agreement  with  the  owners  and  subsequently  slaughtered. 

Animah  found  diseaMil  u-tth  maladie  dttcoit  and  kHhtf,  and  attantut  i»f  indcmnittj  ptdd* 


AntmAl. 

Owner. 

Btale. 

Indem- 
nity. 

Stallion. , 

C.W.Denton  , ,... 

Nebraska 

925.00 

Hftre 

S.  Chamberluln 

Nebraj<ko 

20.00 

Mare 

WM1  Ham  Shannon  .......... 

Nebraska............ 

S&.00 

Mare  .,.., 

Williain  Shaunoa  .......... 

NebraaJta 

85.00 

StalUon 

A.  A,  Lflmb 

South  Dakota  .............. 

3S.00 

Mare  .,... 

r,  11,  Bt'^iin 

Nebraska 

10.00 

Marc .* * 

A.  Willtums. 

Nebraska 

20.00 

Marc  .*. 

Clontv  Birds...... .......... 

SkiUlh  Diikota ..>.. 

20*00 

M^c 

C.  a.  Wol  fenden , , . 

SouUi  Dakota 

2{&.CQ 

Marc 

L.B,  Lo«!*ert 

Htfiiith  Dakuttt 

80.00 

Mar« 

J,  II  DKon.... 

South  Dakotu 

80.00 

Mare 

J.H- Dixon 

South  Dakota 

80.00 

ToUl 

81&.00 
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The  following  outline  of  a  report  received  from  I^r.  W.  S.  Devoe, 
the  inspector  in  charge  of  this  work,  exhibits  its  oharttcter: 

Ptn'e  Ridge  Auency, 
South  Dakfita,  June  4,  1901, 

There  are  five  districts  on  this  reservfltion — Wakpaaiini,  Wliik*  Clay,  Porrupinej 
Wounded  Knee,  and  Medicine  Root.  Tlie  anirualw  are  roundM  np  in  o^cii  di.«triet 
and  driven  U*  the  UtiaS  rmuid-np  at  Fii?s  Creek  di,«tm'r,  47  miles  fn>ni  the  agency, 
ami  thi^u  aniijiab  whieh  have  e^traye^l  from  one  dif<trirt  to  the  other  durlDK  the  year 
are  returneil,  and  animals  straymfj  in  from  geeti^int^  id  the  country  coverinp^  KM.)  miles 
ill  area  tkroii^h  Nelinit<ka  and  8oiith  Dakota  are  claimed  hy  owners  and  reimived  hy 
Uiem.  At  the  ruiind-np  there  were  pre^nt  at  leasft  3{K)  men  from  different  ejections — 
horse  buyers  from  Iowa  and  Omaha,  as  well  atj  breedert*  from  Nebmska  and  South 
Dakota. 

On  fmdinga  i^orreJ  mare  whirh  wafl  badly  dineaj^d.  I  at^ked  the  name  of  the  owner, 
but  in»  one  would  acknowleiJge  tlie  owiiertihip  of  the  animal.  It  wa*H  reported  by 
men  who  knew  the  brand  that  she  came  from  the  8and  hills  potitheast  of  Gordon, 
NcV»r.  I  asfnimt^d  the  repj»onaibiHty  in  case  a  claim  wa'*  made  for  indemnity,  killerl 
the  mare,  and  made  a  potstmortem  examinatinn  ti>  give  those  prej^ent  ai;  ojipftrttinity 
to  learn  more  of  the  nature  o£  the  disease.  The  leeioui!  of  maladie  du  colt  were  very 
pronounced.  I 

It  was  the  desire  of  the  breeder?  and  owners  of  the  horses  prei^ent  that  the  other 
diseased  animals*  fiaind  *<hould  be  kiJle<l  on  the  spot,  Ijut  n<it  knc»wing  who  the  own- 
L  ers  were  and  witching  to  show  the  people  of  this  st^ction  the  dieea«>  in  it»  various 
e,  they  were  removetl  to  the  agency* 

Several  di^eaaed  animala  has  e  been  slaughtered  without  intlenmity,  as  they  were 
tmclaimed. 

BlOCHEjnC   DIYISION. 


KOCTIXE   WOKK, 


The  routine  work  of  preparint^  and  shipping  brand inj^  ink,  ttibercii- 
lin,  and  niallein  has  been  eonttjiued  as  heretofore.  Thi^  division  has 
shipped  al>out  5GU  gallon.'^  of  branding  ink  for  use  in  marking  in.speeted 
meats,  44,410  doses  of  tuberculin,  and  7J88  doses  of  nialleiu.  The 
routine  work  in  eonneetiou  with  seruui  experinjents,  hog  cholera,  and 
swine  plague  have  been  contirrued.  A  hirge  miniber  of  herds  were 
treated  in  the  AVe.st  during  the  fiurntner  and  fall  of  UXKJ  and  the  spring 
of  IHOl,  and  the  work  is  being  continued  at  the  present  time.  In 
general,  the  results  have  been  of  an  encouraging  character.  At  the 
8ame  tiuie,  in  some  herds  other  factors  have  arisen  for  consideration^ 
which  have  been  and  are  now  being  investigated  with  the  hope  of 
throwing  additional  light  on  the  methods  of  handling  these  titnible- 
8ome  diseases. 

All  this  work  has  entailed  a  large  amount  of  routine  work  in  the 
preparation  of  cultures  for  the  inoculation  of  animals,  in  the  prepara- 
tion of  serum,  and  especially  in  the  ideutitieiition  of  cultures  obtained 
from  herds  in  the  West  which  have  been  under  treatnu^nt.  In  the 
progress  of  this  work  a  number  of  new  varieties  of  bacilli  belonging 
t<_i  the  hog-cholera  group  have  been  isohtted,  and  other  imi>ortaut  prop- 
erties and  variations  have  been  carefully  studied. 
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LABOHATOBV^   WORK    tX   TXTBEBCTLOeiS* 

The  work  in  connection  with  tnlM?rculo8i8  has  been  continued.     A 

number  of  germs  from  ditierent  species  of  iinimals  hjive  been  secured 
and  t'lilture;^  made  with  the  purpose  in  view  of  oiitiiiiiin^^  suflicient 
material  fi^r  continuing"  the  biochemical  and  other  inve8ti«fations  already 
l>ef^ain*  The  experiments?  with  the  serum  for  tuberculo.sis  in  the 
hunnin  bcin^  have  also  lK?en  eontinueil  at  one  of  the  .siinatoriums  in 
New  York,  and  the  reiiutt*;,  as  reported  b^^  the  physician  in  charge^ 
are  of  a  very  encouraging  character.  Some  feeding  experiments  on 
chic^kens  have  also  been  conducted  during  the  year  and  the  results  are 
about  ready  for  publinition.  A  number  of  routine  analyses  and  exam- 
inations have  Ijcen  niiule  as  the  work  demanded.  A  large  number  of 
investigations  in  connection  with  tuberculosis,  in  addition  to  thoifie 
already  named,  have  been  Itegim,  and  special  attention  will  l>e  given 
to  the  injury  to  man  from  bo\ine,  or  rather  animal,  tuberculosis. 

There  has  been  some  investigation  in  connection  with  milk,  and 
arrangements  have  been  made  for  a  careful  study  of  tlie  bactcriulogic 
and  bioi'heniic  factors  in  the  production  of  flavor  in  butter  and  cheese. 
This  work  will  be  continued  as  soon  as  possible. 

Investigations  along  the  lines  indicated  above  will  necessarily  be 

continued  during  the  coming  year,  and  other  subjects  will  be  taken 

up  as  the  facilities  of  the  division  will  permit. 
k 

PATUOLOniCAL   DIVISION. 

The  work  of  the  Pathological  Division  has  been  continued  along  the 
same  lines  as  during  the  previous  year,  with  the  exception  that  increased 
facilities  have  made  it  possible  to  devote  more  time  to  the  investigation 
of  pathological  anatomy.  Tlie  number  of  specimens  received  from 
the  meml»ers  of  the  Inspection  Division  of  this  Bureau,  as  well  as  from 
outside  parties,  have  increased  by  more  than  20u  per  cent  over  that  of 
any  previous  year. 


The  preimration  and  distribution  of  blackleg  vaccine  have,  with  the 
increased  experience  of  the  assistants  detailed  to  this  work,  lH?couie 
more  of  a  matter  of  routine,  without  sacrificing  any  of  the  care  and 
attention  whirh  this  line  of  the  work  demands. 

During  the  fiscal  year  there  were  prepared  1,582,625  doses  of  black- 
leg vaccine,  and  of  this  amount  approximately  42,00l>  doses  were  dis- 
carded a,*^  not  meeting  the  requirements  for  vaccine  that  is  both  safe 
and  effective.  There  were  distributed  1, 517,560  doses  among  12,013 
cattle  ownei-s.  This  is  an  increase  of  more  than  50  per  cent  over  the 
previous  yean  when  the  total  number  of  doses  sent  out  was  1,070,150. 
The  work  in  this  connection  has  necessitated  the  preparation  and  send- 
ing of  30,41K)  pieces  of  mail,  a^  well  as  the  tiling  and  tabulation  of 
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approximately  the  same  imml>er  of  letters  aod  r** ports;  ulso  thr*  writing 
and  filing^  of  about  20,<XK)  cards  for  tlie  personul  and  geographic  card 
catalogue. 

From  reports  received,  it  is  safe  to  conclude  that  the  los8  from  blai*k- 
leg  in  all  herds  where  thi8  vaccine  bass  been  used  will  fall  below  1  per 
cent,  although  it  is  the  general  impression  that  the  past  year  has  been 
what  is  known  a«  a  **bad  blackleg  year '*  throughout  the  entire  country. 
It  is  gathered  from  inforniatiori  received  from  all  States  and  Terri- 
tories that  without  vai:c!uation  the  loss  from  blackleg  would  have  been 
greatlj'  in  excess  of  that  which  is  generally  experienced.  I'he  expenses 
in  connection  with  the  preparation  and  distribution  of  this  vaccine  have 
not  exceeded  those  of  the  previous  year,  when  only  l,(iT<M5u  doses 
wei-e  distributed* 

RABIES. 


From  numerous  reports  received  from  various  parts  of  this  rountry 
it  appears  that  nibies  is  greatly  on  the  increase  among  dogs  and  otiier 
domesticated  animals.  While  there  has  been  a  decrease  in  the  numbt^r 
of  casesi  of  i*abies  ai-tually  proved  to  have  oeciu'red  in  the  District 
of  Coluiubia,  losses  from  this  disease  have  been  general  among  the 
horse^^  cattle,  sheep,  and  hogs  in  Virginia  and  some  of  the  Western 
States^  notably  Colorado  and  Missouri,  as  a  result  of  hites  from  rabid 
dogs  and  wolves. 

An  outbreak  of  nibies  among  the  dogs  at  Rochester,  N.  Y,^  in  which 
at  IcAst  one  authentic  case  of  rabies  in  uian  occurred,  necessitated 
8triugent  mesisures  by  the  city  he^ilth  authorities  in  order  to  suppress 
the  outbreak.  Inoculation  ex]XM*iments  at  this  laboratory  proved  con- 
clusively that  the  person  mentioned  bad  died  of  rubies,  and  also  that 
one  of  the  dogs,  the  head  of  which  was  forwarded  from  liochester,  was 
suffering  with  this  disetuse  at  the  time  of  its  death. 

r«  In  the  stock  yards  of  St.  Joseph,  Mo.,  the  disease  appeared  among 
BBhipment  of  cows  which  were  known  to  have  l>cen  bitten  some  time 
previously  by  a  rabid  dog,  and  which  w^erc  held  at  the  stock  yards  for 
observation*  Four  of  these  animals  die<l  with  symptoms  of  furious 
rabies,  and  the  diagnosis  was  eontirmed  l>y  inoculation  experiments 
made  in  this  laboi*ator3\  Further  investigations  proved  that  a  rnuu- 
ber  of  other  domesticated  animals  hud  died,  with  characteristic  symp- 
toms of  i"abies,  in  the  neigh l>orhood  from  which  the  cows  were  shippedt 
I  From  the  District  of  CAjlumbia  there  were  received  60  dogs  which 
bad  been  killed  as  being  suspected  of  rabies.  Of  these,  15  were  proved 
to  have  been  atl'ected  with  the  tlisease  at  the  time  of  their  death.  It 
is  known  that  5  of  these  dogs  had  bitten  one  or  more  people.  Tbese 
people  were  notified  of  the  results  of  tlie  inoculation  experiments,  in 
onler  that  they  might  tiike  the  necessary  precautions  to  prevent  the 
development  of  the  disease.  Three  of  these  dogs  were  also  known  to 
have  bitten  cattle,  horses,  or  other  dogs. 
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The  health  authorities  of  the  Distrift  of  Columbia  also  forwarded 
the  dead  IxKlieH  of  2  eats,  1  of  whirh  provt'd  U>  hiive  heeu  affected 
with  ntbies. 

TunEitcrrowLS. 

Exptn'ioients  for  the  enidieatton  of  tulMnvulosis  from  the  dairy  herd 
at  the  insane  asyhim  at  St-,  Elizabeth,  District  of  Cohimbia,  have  been 
coTitiaued,  and  all  the  react  in  t^  animals  have,  by  this  lime,  been 
destroyed  and  replaced  with  lubereulin-tested  *'ows.  The  new  herd, 
now  consisting  of  115  mih-h  cows,  will  j>hortly  be  submitted  to  a  final 
test  in  order  to  ascertain  whether  any  of  the  purchased  animals  have 
deveh>ped  tuberculosis  since  they  were  admitted  to  the  barns  of  the 
asyhim. 

Inocuhitious  on  ^^uinca  pigs  witli  uulk  from  the  reacting  cows,  in 
order  to  test  its  infectivenens,  have  devek>ped  results  of  such  a  nature 
that  it  has  been  consiflered  advisable  to  repeat  them  on  a  smaller 
8cah^  before  the  results  are  pubiished.  It  may,  however,  he  men- 
tioned that  the  results  are  strongly  indicative  of  the  frcHjuent  occur- 
rence of  tubercle  bacillt  in  the  milk  of  cows  which  have  reacted  to 
the  tuberculin  t^^st,  but  which  do  not  show  clinical  symptoms  of  the 

EXAMINATION    AND    DiAtlNOHES   OF    PATHOLn^JirA  L   t<l*KLlMENS. 

In  the  course  of  meat  inspection,  as  carried  out  by  the  Bureau  of 
Animal  Industry,  it  frequently  occurs  that  inspectors  encounter  patho- 
logical conditions  which  even  the  most  trained  eye  fails  to  I'ecognize, 
In  a  majority  of  cases  tlie  inspectors  have  neither  facilities  nor  time 
for  histological  or  Imctcriological  investigations,  and  it  has,  therefore, 
Viecome  ciistoniary  to  forward  rare  or  interesting  pathologiail  speci- 
mens U}  this  division  f<u'  diagnosis  or  for  eontirmation  of  diagnoses 
made  by  the  collectors.  During  the  past  fiscal  year  no  less  than  344 
8iieh  pathological  specimens  were  received  at  this  division,  and  the 
great  majority  of  these  were  collected  and  forwarded  by  njeml>ers  of 
the  Inspection  Division*  In  all  cases  where  possible  the  specimens 
were  treated  and  preserved  according  to  Kaiserling's  niethcKL  and  the 
anatomical  preparations  were  added  to  tht*  i>athological  collection  of 
this  division.  At  the  same  time  the  various  tissues  were  hardened, 
sectioned,  stained,  and  mounted,  and  the  collector  notified  of  the 
diugn<wis  nnide  uixm  microscopical  examination.  In  this  manner 
more  than  2,CKXI  p<?rmanent  preparations  have  been  made  and  prc- 
8erv4»d  fi^r  future  reference, 

A  great  Tiundjcr  of  pen-and-ink  as  well  as  watcr-cohu'  skct^dies  have 
also  been  made  of  the  anatomical  as  well  as  the  histological  appear- 
anccH  of  the  specimens,  fc»r  the  purpose  of  pul»lication  with  a  series  of 
note**  uptHi  comparative  pathology  with  special  reference  to  meat 
innpi^ction,  A  great  deal  of  this  material  is  now  on  hand  and  will  be 
'ished  with  us  litt!<*  delay  a>^  |>os!sihlc. 
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DISEASES   OF  iNJULTttY. 

Of  all  the  various  classes  of  domesticated  animals,  there  is  prabuhlj 
none  which  suffer  to  the  sarue  extent  from  infections  and  contat^^ious 
diseases  as  do  the  domesticated  fowls.  A  nimiljer  of  diseased  or  drad 
fowls  were  received  durinj^  the  past  year  for  diagnosis  and  advice  as 
to  treatment  and  prevention.  An  outbreak  of  an  acute  and  very  fatal 
disease  among  a  large  tlock  of  thoroughbred  Plymouth  Kocks,  in  north- 
era  Virginia,  is  of  special  interest.  As  the  disease  differed  from  all 
those  hitherto  described,  a  thorough  investigation  was  made  botii  at 
the  premises  where  the  outbreak  occurred  and  in  this  laboratory,  and 
a  bulletin  containing  the  preliminary  notes  on  an  outbreak  of  apoplec- 
tiform septicemia  in  chickens,  caused  by  a  highly  virulent  uonpyogenic 
s t re ptij coccus,  has  been  prepared  ami  is  now  ready  fur  yjulibeatioii. 

All  the  other  specuiiens  forwarded  were  recognized  as  originating 
from  outfireaks  of  diseases,  the  nature  and  cause  of  which  are  more  or 
le,s,s  well  established,  and  the  owners  were  furnished  witii  irjformation 
as  to  the  proper  means  of  treatment  and  prevention. 

Under  this  heading  may  also  be  mentioned  an  epidemic  eye  disease 
which  prevailed  among  the  crows  in  the  District  of  Columbia  and  sur- 
rounding country  during  the  past  winter.  In  certiiin  localities  great 
numbers  of  crows  were  found  dead  or  dying,  all  of  them  exhibiting 
s^'mptoms  of  suppurative  keratitis  and  conjunctivitis.  An  investiga- 
tion led  to  the  discovery  of  a  small  microorganism  as  the  prcjbable 
cause  of  this  disease,  but,  on  account  of  failure  to  obtain  healthy  crows 
for  experimental  purposes,  the  investigation  was  not  brought  to  a 
satisfactory  conclusion. 

^KIS    DlSELiSE   IS    nORijE8. 

During  February  last  attention  was  called  to  a  skin  disease  prevail- 
ing among  the  horses  on  the  Umatilla  Indian  Reservation  at  Pendleton, 
Oreg..  and  specimens  of  hide  of  the  affected  animals  were  forwarded 
to  this  division  for  diagnosis.  As  several  thousand  horses  were  said 
to  l>e  affected  with  this  disease,  it  was  of  importance  that  a  diagnosis 
be  made,  and  means  suggested  for  its  eradication*  The  probable  caus- 
ative agent  was  found  to  be  Sarmptts  complicated  by  the  presence  of 
a  vegetable  fungus  which  has  never  hitherto  been  known  to  possess 
pathogenic  properties,  A  bulletin  has  been  prepared  on  the  subject 
and  will  be  published  at  the  conclusiou  of  a  series  of  experiments 
which  are  now  being  undertaken  with  a  view  to  finding  a  remedy  for 
the  disease. 

L0CC8T   FCNGUS. 

During  the  past  year  the  Division  of  Entomology  has  undertaken 
a  series  of  experiments  for  the  eradication  of  locusts  by  means  of 
fungus  cultures,  with  which  the  swarms  of  locusts  are  inoculated. 
This  division  has  cooperated  in  this  work  by  preparing  more  than  2lK) 
tubes  of  these  cultures  for  the  division  mentioned* 
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GLAXUKRS. 

It  has  devolved  upon  this  division  to  prove  or  disprove,  by  means  of 
inocnlation  expt^riments,  the  dia^no?^is  of  inlanders  union*;'  the  hor^e,s 
arni  niiiies  of  the  War  Deptiilinent  whieh  aw  >5tationcd  ut  St,  Asiiph, 
Va.,  lifter  they  have  l>een  submitted  to  the  iiiallein  test.  In  jtll  eases 
where  decided  reaction  has  occurred,  the  diairnosis  hiis  been  con- 
iirmcd,  atvd  the  sarn^  has  been  the  case  witli  a  nunil:»er  of  mules  which 
showed  a  doubtful  reiiction.  Material  from  an  outbreak  of  glanders 
near  Ames,  Iowa,  was  also  referred  to  this  division  and  the  diagnosb 
confirmed. 

riBLD  i?rvi»riciATioNS. 

Salt->ti('l'  atnong  the  catiU  iv  Florida,  —  IXirintr  April  last  an  attempt 
was  made  to  investigate  a  disease  known  as  salt-sick,  or  salt -sickness, 
which  is  reported  to  prevail  to  a  considenible  extent  among  the  cattle 
of  central  and  eastern  Florida.  The  time  selected  was,  however,  inop- 
portune  and  no  typical  specimens  of  the  disease  were  obtained  for 
examination.  From  the  information  jrathered  it  seems  probable  that 
the  disease  is  chronit*  Texas  fever,  aggravated  by  malnutrition  and 
tick-worr}^  If,  however,  another  opportunity  presents  itself  the  inves- 
ts t^ation  will  be  continued  this  coming  winter. 

Spinal  intnuujitin, — A  numt>er  of  outbreaks  of  this  disease  have 
been  reported  from  eastern  Maryland  and  Virginia,  and  in  three  cases 
an  inspector  from  this  di\H8ion  was  sent  to  the  infected  districts  in 
response  to  urgent  requests.  In  no  case  has  it  been  possible,  however, 
to  obtain  t3^pical  cases  for  investigation,  as  the  animals  atfected  had 
either  died  or  recovered  by  the  time  the  inspector  arrive<l. 

THE    EXPERIMENT    STATION    OF   THE    BUREAU. 


HOa-CHOLBRA   AND  SWI?ffrPLAGlTK  SRRITW. 

The  investigations  concerning  swine  diseases,  which  have  l3een  con- 
ducted at  the  Experiment  Station  for  several  years,  wex'e  continued 
throughout  the  year.  Fully  as  much  attention  was  given  to  the  prepa- 
ration of  an  antitoxic  blood  serum  for  the  treatment  and  prevention 
of  hog  cholera  and  swine  plague,  as  in  former  years,  and  some  |jrogress 
was  made  in  reducing  the  price  for  which  the  serum  can  be  manu- 
factured. 


£XPKRIMB3i7TB  IX   IMML^NlZtNO   AOAlNhT   HOG    CHOLERA    AND  SWINE   rLACttJB. 

In  addition  to  the  serum  work,  extensive  experiments  were  made  to 
tin<l  a  inethod  for  immunizing  against  hog  cholera  and  swine  plague 
without  the  use  of  an  antitoxin  animaL  This  work  has  not  yet  given 
satisfactory  results,  but  further  experiments  with  this  end  in  view 
have  been  planned.  One  of  the  great  ohsta<des  encountered  in  these 
investigations  Is  the  uncertainty  with  which  a  proper  exposure  can  bo 
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obtained  lor  treated  hotr^  and  accompanyinw-  control  animals.  Sub- 
eataiieoa.s  injections  of  upparontly  virulent  pure  culturo.s  of  ho^- 
cbolera  and  j*wine-plague  genus  nire^ly  pnKlufe  anything;  more  than  a 
IfX'al  inflammatory  condition.  Attempts  to  prodnce  disease  by  feed- 
ing the  vi*?ceni  of  hogs  which  have  died  of  ho^  cholera  or  swine  ])lague 
have  failed  in  all  but  one  instance  in  our  recent  work  at  the  station, 
and,  in  tlie  case  of  the  exception^  the  disease  was  of  a  very  mild 
chronic  chara<*ten  It  Is  t[uite  possible  to  kill  hogs  by  injecting  cul- 
tures directly  into  their  circulation;  but  hj  this  method  death  is  caused 
mther  by  a  toxemic  overpowering  of  the  entire  organism  than  by  an 
aifection  at  all  resembling  hog  cholcm  or  swine  plague,  and  hence  it  is 
que.stlonaVde  whether  it  can  be  used  advisedly  as  a  test  fur  any  system 
of  immunization, 
|k  tktancts. 

I   ^'' 

■  anttl 

H      8UCC 

^^ynnt 

■  scru 

■  bear 

■  tetai 


No  ciises  of  tetiinus  occurred  at  the  station  during  the  year.     The 

anti tetanic  serum  which  is  prcpured  at  the  station  is  regularly  and 

succesjifuHy  nsed  to  immunize  all  the  animals  which,  owing  to  their 

>ndition   and    the    work  in  which  they  are  engaged,  are   liable  to 

Dome  affected  with  tetanus*  The  two  horses  which  supply  the 
serum  have  gi'adually  been  worked  up  to  a  state  where  the  one  can 
bear  1.200  cubic  centimeters  and  the  other  1,550  rubic  centimeters  of 
tetanus  toxin  at  a  single  injection.  This  toxin  is  so  virulent  that  a 
fraction  of  a  drop  on  subcutaneous  injection  kills  a  guinea  pig  within 
twenty-four  hoiu's.  The  autitetanic  serum  will  be  tested  for  Its  cura- 
tive value  as  soon  as  no  opportunity  presents  itself. 

A  peculiar  effect  of  the  tetanic  serum,  when  used  in  immunizing 
do^«s,  hiis  been  o)>served  on  some  cattle.  These  cattle,  within  an  hour 
after  receiving  an  injection  of  from  10  to  15  cubic  centimeters  of  the 
serum,  begin  to  show  edematous  enlai'gements  about  the  eyes,  lips, 
nose,  vulva,  and  rectum.  The  parts  at  times  swell  cnormousl}.  The 
intensely  stretched  skin  over  the  vulva  and  ret*tum  assumes  a  glisten- 
ing appearance  and  looks  as  if  the  extreme  tension  would  cause  a 
rupture.  At  times  the  skin  of  the  neck  and  abdomen  is  also  affected 
and  is  covered  with  elevations  resemlding  the  appearance  present  in 
urticaria,  or  nettle  rash.  The  symptoms  disapixnir  after  ten  or  twelve 
hours,  and  the  recovery  of  the  animal  is  complete.  An  effort  has  been 
made  to  detenu irie  whether  the  swell iuij  i-^  due  to  the  antitoxin  of 
tetanus  or  to  something  normally  present  in  the  blood  8erum  of  the 
horses.  The  question  has  not  been  finally  settled,  and  will  receive 
more  attention  in  the  future. 

TRXA8    FEVEK   A>!D   TlCES. 

Seveml  minor  investigations  concerning  Texas  fever  were  under- 
taken and  are  still  in  progress.  Along  with  other  work  of  this  kind 
a  numlicr  of  tick.s  were  secured,  through  the  Division  of  Zoology,  from 
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difforeiit  eoimtrirs  which  are  plagued  with  tioks  and  a  disease  similar 
,  to  or  idiMitiral  with  Texa«  fever.  These  ticks  from  Ej^ypt,  Cniw  Col- 
ony, BriLzil,  AustniliH,  and  the  AVe.st  Indie.s  are  now  l>emg  cultivated 
to  obtain  good  fi|>ecimens  for  study  and  eomparison  with  the  North 
American  tick,  wiiich  acts  as  the  transmitting  agent  of  the  infectious 
nuiti^rial  of  Texas  fever. 

Little  or  no  progress  has  been  made  in  the  search  for  a  reliable  dip 
to  destroy  ticks  on  cattle.  A  number  of  new  dips  have  been  tested 
and  found  unsatisfactorv*  Keports  from  several  sources  indicate  that 
the  ticks  can  l>e  affected  by  substances  given  internal!}"  to  the  cattle 
on  wdiich  they  are  parasitic,  but  tests  of  such  suhstiinces  have  given  no 
encouraging  results  at  this  station.  This  entire  question  will  receive 
further  attention  in  the  future. 

Toward  the  end  of  last  summer  the  cattle  ticks  in  the  tick  fields  had 
become  so  numerous  that  it  was  necessary  to  spray  the  fences  and 
adjoining  ground  every  few^  days,  and  even  with  this  precaution  the 
cattle  in  the  tields  near  the  tick  fields  could  not  be  kept  altogether 
clean.  In  some  instances  the  young  ticks  crawled  from  20  to  30  feet 
along  the  ground  and  up  the  sides  of  fences  and  buildings,  where  they 
collected  in  clumps  of  several  thousands  each.  Ticks  from  these 
clumps  in  elevated  positions  could  easily  be  blown  considerable  dis- 
tances b}^  moderately  strong  winds.  The  solution  used  for  spraying 
consisted  of  tar,  carl>onate  of  soda,  arsenic,  and  water.  It  was  very 
effective  in  de^troying  the  young  ticks  which  had  not  become  attached 
to  a  host,  but  it  killed  less  than  75  per  cent  of  the  ticks  of  all  sizes  on 
the  cuttle  which  were  dipped  in  it. 

An  interesting  occurrence  in  connection  with  the  tick  experiments 
was  the  accidental  presence  of  the  parasites  on  two  kittens  which 
w^ere  confined  in  a  small  house  in  the  tick  f5eki  The  house  also  con- 
Uiined  a  number  of  guinea  pigs,  which  remaiiu'd  [lerfcctly  clean.  The 
ticks  developed  very  slowly  on  the  kittens,  and  the  latter  unfortunately' 
died  befoi'e  any  of  the  ticks  matured.  The  extreme  irritation  of  the 
skin  and  the  loss  of  blood  were  largely  responsible  for  the  death  of 
the  kittens. 

EXPERIMEVJSs  WITH   UAHIKS. 

A  number  of  animals  reported  to  have  l>een  bitten  by  rabid  dogs 
were  received  at  the  station,  and  were  kept  in  confinement  and  under 
observation. 

Several  experiments  regarding  rabies  were,  made  in  conjunction 
with  the  Pathological  Division.  One  horse  w^hicb  was  bitten  and  some 
sheep  which  were  inoculated  with  nniterial  from  rabid  animals  suc- 
cumbed to  the  affection  after  showing  <  haracteristie  symptoms. 


OTilEK    WnKK. 


Some  work  was  done  in  connection  with  the  antitoxin  experiment 
to  determine  the  loss  in  the  number  of  red-blood  corpuscles  as  tho 
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result  of  frequent  blood  draTviiiors,  and  the  rapidity  with  which  the 
animar^^  s^'stem  is  ahle  to  rorrert  ih*^  loss  hy  the  foriuation  of  new 
corpuscles.  Time  was  also  given  to  a  study  of  the  eharacter  of  the 
newly  formed  corpuscles,  and  to  the  posbible  niodiheations  in  the  num- 
ber and  eharaeter  of  the  white  corpuscles  of  animals  which  I'eceive 
j>criodic  injections  of  septic  niateriah  Investigations  along  this  line 
will  be  contiiuied  as  time  will  permit* 

Animals  and  facilities  were  provided  the  Division  of  Zoology  for  the 
further  investigation  of  the  sheep-scab  question,  and  to  test  various 
drugs  for  the  removal  of  parasites  from  the  stomachs  and  intestines  of 
sheep  and  hogs. 

The  Pathological  Division  was  provided  with  aniiiials  and  facilities 
for  the  investigation  of  the  following  diseases:  Braxy  and  pseudo- 
tuberculosis in  sheep,  vulvitis  of  cattle,  and  an  infectious  disease 
among  the  cattle  of  a  local  asylum.  A  number  of  specimens  of  black- 
leg vaccine  were  also  tested  for  the  same  division  on  sheep  and 
Jteuinea  pigs. 

Cattle  and  hogs  were  provided  for  the  Bioc  hemic  Division  for  special 
experiments  concerning  hog  diseases,  and  these  animals  were  treated 
with  unite  rial  prepared  by  the  division  in  accordance  with  instructiona 
accompanying  such  material. 

As  in  former  3^ears,  a  large  number  of  small  animals  for  exj>eriment 
purposes  were  raised  at  the  station  and  used  or  forwarded  to  the  labo- 
ratories as  occasion  required. 

Sevenil  new  buildings  were  constructed,  nuuh  necessary  fent^ing 
and  refenctng  was  dorie,  and  the  water  system  inqu*oved  and  extended. 
A  fairly  successful  attempt  was  nuide  to  mise  a  supply  of  green  feed 
for  small  experiment  and  breeding  aniuials.  Work  of  this  kind  makes 
excellent  returns  for  the  time  and  thought  given  to  it,  and  it  is  tu  be 
i^egretted  that  the  area  of  ground  which  is  available  for  cultivation  is 
limited  to  less  than  1  acre. 

The  need  for  additional  land  is  constantly  and  urgently  felt.  On  a 
total  of  20  acres,  nmch  of  which  is  occupied  by  buildings,  roadways, 
outdoor  experiment  cages  and  quarantine  pens,  the  following  animals, 
employed  in  widel}^  ditlerent  experiments,  together  with  the  facilities 
for  handling  them  and  keeping  the  various  infections  under  proper 
control,  are  collected: 

(1)  A  herd  of  72  antitoxin  animals,  consisting  of  horses,  nudes, 
mttle,  and  donkeys,  for  supplying  hog-cholera,  swine-plague,  tetanus, 
and  two  kinds  of  tubercular  serum. 

(;2)  Several  animals,  a  horse,  cattle,  and  donkeys,  for  supplying 
norniai  serum  for  a  variety  of  purposes. 

(3)  A  herd  of  a  dozen  or  more  cattle  either  affected  with  tubercu- 
losis or  being  employed  in  experiments  concerning  this  disease* 
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(4)  A  flcK-k  of  50  or  niort^  sliopp,  subjects  of  invci*tigatiQns  concern- 
ingf  slu^rp  sc'rIi.  foot  roL  bltu"kl(*g,  pNi*udotuberciilosi,s,  ti'ue  tul>ercu- 
loBi^.  and  vurious  iiitorniil  iiniiiial  ptmi.sites. 

(5)  Half  a  dozfn  cuttle  used  in  Texas-fever  inveisti^tions. 

(♦>)  CiittlL^  on  which  iit  least  hulf  a  dozen  different  varieties  of  ticks 
are  lK»in|^  grown,  all  of  whieh  intist  Ix'  kept  well  8(*j»Hnited  and  under 
conditions  which  will  prevent  the  ticks  fi'om  getting*  on  iiny  nniinald 
except  those  w^liich  are  intentionally  infected. 

(7)  A  sniali  herd  of  cattle  used  in  tick -dipping  experiments. 

(8)  About  a  hundred  hogs,  in  spcicial  hog-cholem  and  swine-plagiie 
exp<nuincnts,  in  wliicli  at  least  a  dozen  different  bacteria,  supposedly 
pa  tin  •genie,  are  l»eing  handled, 

(9)  Dog;s  in  quarantine  and  under  observation  for  i*abies. 

(10)  Horses  utfected  with  lualadie  du  coTt. 

(11)  Goats  in  special  milk  wvtrk. 

{V2)  Donkey's,  hogs,  calves,  and  monkeys,  and  several  kinds  of 
smaller  animals  in  special  toborcuJosis  iiivestigations. 

(13)  A  collection  of  brood  sow^e,  for  producing  young  pigtf  for  special 
siy ine-d isease  investigations. 

(14)  A  numtjer  of  normal  work  horses. 

Our  lields  are  so  small  f*u*  the  animals  confined  in  them  that  they 
renmin  bare  of  vegetation  the  entire  yejir  and  present  the  appearance 
of  a  desert. 

l>AtUY    DIVISION* 

A  general  survey  of  the  condition  of  the  dairy  industry  of  the 
country  at  Urge  was  begun  upon  the  organization  of  the  Dairy  Divi- 
sion, This  has  been  continued  and  special  inqiiines  have  been  made, 
such  us  the  status  of  dairy  organizations,  dairy  schools  and  facilities 
for  technical  instruction,  State  dairy  laws,  the  development  of  foreign 
markets  for  the  dairy  products  of  this  country,  the  milk  supply  of 
cities  and  towns,  and  laws  ajid  ordinances  leiatiiig  thereto.  Some 
reports  have  been  printed  and  others  are  in  course  of  prepiiration. 

As  heretofore,  attention  is  given  to  the  collection  of  dairy  data  in 
general,  ^"ith  a  \new  to  its  proper  arrangement  and  future  use.  So 
far  as  the  clerical  force  of  the  otfice  permits,  the  material  collected 
has  been  indexed  for  ready  reference.  Although  necessarily  much  in 
arrears,  this  catah»gue  of  dairy  information  is  of  great  value  and  in 
constant  use. 

The  routine  work  of  the  office  is  constantly  increasing.  This 
embraces  current  correspondence,  with  many  requests  for  specific 
information  from  all  parts  of  the  country,  and  the  preparation  of 
reports  and  other  manusci'ipts  for  publication.  During  the  year  the 
division  has  |jrepared  four  distinct  publications  for  distribution,  com- 
prising in  all  188  printed  pages;  most  of  these  were  liberally  illus- 
trated from  original  photographs  obtained  for  the  division  or  mado 
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by  its  officere.  Onxi  of  these  reporte  was  publLshed  in  the  Yearbook 
for  IHOO  uiid  two  in  the  current  Annual  Report  of  tiie  Bureau,  till 
V>cing  separately  reprinted. 

The  chief  and  assistant  chief  of  the  division  have  visited  dairy  cen- 
ters in  ten  different  States  and  attended  conventions  of  duiiy  a^.socia- 
tions  and  .similar  bodie-s  in  four  of  these.  Kathcr  lejiK  has  }>een  done 
alo!ig  this  line  than  in  previous  years — iirst,  because  of  discontinuing 
the  plan  of  employing'  persons  for  this  representative  service  who  are 
not  i^gularly  connected  with  the  Department,  and,  i>econd^  bot*ause  of 
the  time  occupied  in  giving  attention  to  more  distant  helds  of  interest. 

The  new  insular  possessions  of  the  United  States  and  thirteen 
foreig^n  countries  have  been  visited  daring  the  year  by  officers  or 
special  expert  agents  of  the  division.  The  investigations  thus  made 
have  embraced  the  most  interesting  dairy  produ<'ing  diHtricts  of  (xreut 
Britain  and  western  Europe  and  the  markets  of  Japan,  China,  Canada, 
Culia,  and  8t  Thomas.  Materials  have  been  thus  collected  for  special 
reports  now  in  prejMration  and  others  to  be  made  Inter. 

ExpK^rimental  exports  of  daiiy  products  from  the  Uaite<l  States, 
similar  to  those  of  previous  years,  have  been  made  to  Great  Britain, 
to  France  (in  connection  with  the  Paris  Exposition),  to  Japan,  China, 
Cuba,  and  Porto  Hico.  It  has  l>een  well  i^stablislied  that  our  market 
for  cheeJie  in  England  and  Scotland  can  be  hirgely  and  profitably 
increased  i)v  judicious  management*  Butter  from  this  country  can 
find  n  place  in  tlie  British  markets  at  almost  any  time  in  successful 
competition  With  the  best  product  of  other  countries,  provided  our 
sui'j>lus  production  affords  a  regular  supph'  and  the  prices  ollercd 
betx>me  a  sufficient  inducement  to  exporters*  Occasionally  at  irregu- 
'lar  periods,  and  owing  to  special  and  tempomrv-  conditions,  Auierican 
butter  can  be  sold  to  advantage  at  Hamburg  and  at  Paris,  No  other 
market  has  developed  on  the  Contiuent  of  Europe  favomble  for  but- 
ter from  the  Unit^ed  States.  In  Cuba,  Forto  Kico,  and  other  i>oint8 
in  the  West  Indies  there  are  opportunities  for  increasing  the  sales  of 
dairy  products  from  this  country,  A  special  report  upon  this  subj^^ct 
will  Hoon  be  subndtted.  In  Japan  and  China  some  openings  for  new 
trade  ai*e  l>eing  found,  but  active  Australian  competition  must  be  met 
It  is  rather  too  early  to  express  definite  opinions  on  this  sul>ject,  but 
it  now  ap{>ears  nccestiary  to  raise  the  quality  of  Pacific  coast  products, 
improve  methods  of  packing  and  preserving,  and  obtain  more  satis- 
factory ocean  transpoilatiun  facilities  before  any  considerable  demand 
can  be  created  in  the  Orient  for  the  dairy  products  of  the  Pacitic 
States. 

Incidental  to  the  experimental  exports,  fine  exhibits  of  dairy  prod- 
ucts of  the  United  States  were  made  at  the  Universal  Exposition  at 
Paris  and  the  aimual  show  of  the  lintish  Dairy  Farmers'  Assm-iation 
mi  London  (October,  11>U0)»    These  display's  were  personally  supervised 
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l>y  the  ahiQi  of  the  Dairy  Division,  and  the  duties  connected  therewith 
required  miirh  laljor  of  detail  at  the  office  of  the  division.  A  report 
upuii  the  dairy  features  of  the  Paris;  Exposition  luts  already  been  sub- 
mitted and  published, 

Dnriuji^*'  the  tit^eal  year  1S>01'02  the  work  of  the  Dairy  Division  is 
expected  to  be  largely  a  contimtation  of  that  of  the  year  previous,  as 
above  reported. 

The  inve^tigatioiLs  of  productive  conditions,  denuinds  of  con.siuiip- 
tion  and  markets,  inach^  in  Porto  Kico  and  otht^r  West  Iiidian  islands 
by  Mr.  Pearson,  assistiint  chief  of  the  division,  and  in  the  Orient  by 
Mr*  Emery,  special  expert  agent,  will  l*e  completed  and  rejxjrte<l  upon. 
Further  experimentui  exports  are  likely  to  be  made,  based  npon  these 
rt^ports. 

Incidental  in  these  endeavors  to  supply  laitter  and  cheese  to  markets 
in  warm  climates,  and  requiring  long  voj-agesj  without  refrigerated 
transportation,  it  will  i»robably  be  found  necessary  to  make  u  careful 
study  of  the  whole  subject  nf  preparing  and  packing  butt'er  for  disbmt 
markets  and  lung  keeping,  with  exposures  to  high  tern pemtu res.  lu 
the  same  connection,  further  investigation  of  the  meaUiS  of  producing 
good  butter  having  a  high  melting  point  and  cotnparatively  resistant 
to  high  tiMuperature  in  transit  and  in  market  is  necessary. 

More  attention  is  being  given  every  year  in  this  country  to  the 
nuinufacture  of  cheese  of  foreign  forms  and  peculiarities.  Informa- 
tion on  this  subject  is  called  for  and  another  field  of  htbor  for  the 
division  is  thus  indicated. 

Material  iniprovenients  are  in  progress  in  the  milk  supply  of  cities 
and  towns.  The  Dairy  Division  hopes  to  follow  this  important  subject 
closely,  and  to  contribute  to  the  means  and  methods  of  attaining  the 
desired  advance  in  the  purity  and  quality  of  nnirket  nvilk. 

In  accordance  ^vith  lepeated  reconuucndations  from  this  office, 
approved  and  embodied  in  successive  Annual  Reports  of  the  Bureau 
and  the  Department^  the  Congress  at  its  last  session  amended  the  act 
of  181)1,  which  jiruvides  for  the  insjxvtion  of  live  cattltv,  the  carcasses 
and  products  thereof ,  to  include  all  dairy  products  offered  for  export, 
in  order  **  to  secure  their  identity  and  make  known  in  the  markets  of 
foreign  countries  to  which  tiiey  may  be  sent  from  the  United  States 
their  purity,  quality,  and  grade/'  This  new  law  becomes  operative 
with  tlie  begiruiingof  the  fiscal  year  of  lllUl-02,  and  it  is  assumed  that 
eonsiilerable  work  of  administnvtion  and  supervision  will  devolve  upon 
the  Dairy  Division  in  this  connection. 

As  collate* ra I  to  the  work  of  tliis  division   it  is  hoped  to  conduct 

during  the  year  a  very  full  analytical  examination  of  the  various  dairy 

products  of  foreign  countries.      Samples  for  this  purpose  have  already 

been  eollect^^d  and  will  be  greatly  added  to  from  the  products  found 

^cera  and  agents  of  the  divit-ion  at  the  foreign  exhibitions  and 

visited. 
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Some  coopemtive  labor  will  be  expected  of  the  divLsiori  in  tlio  L'our>ie 
of  the  year  under  the  arrant^ements  alreadv  made  with  the  Census 
Burt»au  for  critickini^  and  vorifying  the  .statistics  of  dairying  in  the 
Twelfth  Census  of  the  United  States, 


TUK   ANGORA  GOAT  INDUSTRY. 

During"  the  last  three  or  four  years  reque^^t^  for  hiforniation  al»out 
Angora  goats  have  been  received  in  increasing  numbers.  These 
requests  tinally  became  so  numerous  that  a  Inillctin  was  issued  un  the 
subject  under  the  title  of  '"  Infornuition  concerning  the  Angora  goat." 
This  bulletin  contains  94  pages,  17  platen,  and  1  text  figure,  and  was 
designed  to  give  answers  to  all  the  questions  that  are  asketl  of  the 
Bureau.  But  the  demand  for  it  was  great  and  stinuihited  a  desire  for 
further  information,  especially  regarding  availal>le  land  and  names  of 
breeders  and  dealers  in  mohair,  sut>jects  whicli  could  not  ])roperly  be 
discussed  in  the  bulletin.  This  has  opeiiited  to  increase  rather  than 
diminish  the  correspondence. 

Angom  goat  mising  is  in  fact  a  rediscovered  industry  in  the  United 
States.  For  a  score  or  more  of  years  these  goats  hav^e  t»een  raised  in 
large  numbers  in  Texas,  New  Mexico,  California,  and  Nevada,  and 
tliere  has  alwa3"s  been  a  ready  market  for  their  moliair:  but  it  is  only 
quite  recently  that  their  ability  to  ck-ar  land  of  l»rush,  Viriers,  and  wx^eds 
bii8  become  generally  known  throughout  the  country.  Now  that  the 
fact  ia  well  known,  there  has  been  a  great  demand  for  the^e  goats  in 
those  sections  of  the  country  which  are  sutlering  from  tlie  encroach- 
ment of  brush  and  briers  upon  the  farm  and  pasture  lands.  They 
have  found  their  way  into  every  State  in  the  Union,  as  well  as  into 
Canada  and  Aliiska. 

Assured  as  we  are  that  the  Angora  will  produce  an  annual  Ueece 
which  is  worth  from  ^1  to  $1,50;  that  it  will  destroy  the  brush,  briers, 
and  weeds  on  abandoned  land,  permitting  the  grass  to  follow;  that 
its  flesh  is  as^)alatable  and  as  nutritious  as  that  of  the  sheep;  that  its 
skin  with  the  fleece  attached  is  worth  from  $1.50  to  |2.50— it  would 
»eem  that  A?igora  goat  raising  is  certain  to  develop  into  a  pi?rmanent 
industry. 

A  Farmers'  Bulletin  on  ^'  The  Angora  goat  *'  will  soon  be  issued, 
bej^idea  the  bulletiji  nu^itioned  above,  and  the  Bureau  will  from  time 
to  time  puldish  such  additional  information  as  may  come  to  hand. 

EXIIIIIIT   AT    THE    PAN-AMERICAN    EXPOSITION. 

The  duty  of  suitably  representing  the  work  of  the  Bureiui  of  Animal 
Industry  at  the  Pan-American  Exposition  at  Butralo,  May-November, 
I'JOl,  was  intrusted  to  Mr.  E.  B.  Jones,  assistant  chief  of  the  Inspec- 
tion Division,  Although  the  space  and  amount  of  money  allotted  to 
the  Bureau  were  both  inadequate,   a  comprehensive   display  of   the 
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various  biiinches  of  its  work  wa^  made.     The  idea  waa  to  .show,  aa 

wM  as  tho  means  pt»rniittL^<l,  what  the  Bureau  is  doingf,  hoth  E^oien- 
titieally  and  practically,  for  the  benefit  of  tlie  farmer,  stock  raider, 
and  consumer  of  animal  products. 

A  list  of  the  variotis  featureis  T'omprising'  its  exhibit,  prepared  for 
the  uHc  of  the  officials  of  the  exposition,  givcis  a  conderiised  descriiJtioii, 
and  ia  printed  here  in  pi-eference  to  a  more  detailed  statement,  A 
complete  li.st  of  the  titles  of  every  article  sliuwn  would  Ih^  superiiuou.s. 

Series  1  illustrate?!;  the  meat- inspection  work  of  the  Bureau. 

(tt)  Practieal  denionjstmtion  of  the  microBcopic  LnHpection  of  pork  for  trichimi?. 
Three  asaigtant  microtKJOpiste  are  engSLged  in  examitiiog  aauiples  of  jx»rk  from 
one  of  the  official  abattoire.  A  fijK*ciinen  of  pork  contaiaing  Irit Jiitui-  U  under 
a  niicri>9c'ojK*  arrangtHl  for  the  inf'peetion  of  visitors. 

(b)  Plaster  life-size  models  of  u  half  of  »  hcef  cartafiSj  a  carcass  of  mutton,  and  a  hog 

carcusB  to  show  how  tiiey  nre  bran^^ed  after  having  been  insjiected  and  passed 
as  wholesome, 

(c)  Articles  ut^ed  in  the  inspection  of  meat  and  live  ainmak,  such  aa  tags,  brands, 

seals,  sealing  proves,  stamps,  certificates,  sample  boxe^i,  tompreagors,  etc 
{d)  Fhatograph^  of  the  antemortem  and  postmortem  iiifiiM?ctjon  of  cattle. 

Series  2  illustrates  how  cattle  are  inspected  and  tagged  prior  to 
exportation,  the  luunner  of  loading  animals  upon  tlie  vessels,  and  the 
way  in  which  ves.st?b  are  titted  to  j>ecure  the  jsafc  and  comfortable 
transport  of  animals  to  foreign  c-ouutrios. 

(a)  Mo<iel  of  part  of  Block  yards,  showing  the  employees  of  the  Bureau  of  Animal 

Industry  engaged  in  inaj^»ecting  and  tagging  cattle  for  export. 

(b)  Model  of  section  of  cat  tie -carrying  steamer  and  pier  and  stock  car.     This  shows 

h'jw  cattle  are  loaded  from  car^  into  Hteamerfi  and  how  they  are  stowed  on 
board,  and  the  character  uf  the  fittings  require*!  on  vessels  engaged  in  the 
cattle-carrying  trade, 

(c)  Photographs  nbowin^;  the  inspection  and  tagging  of  cattle  for  export,  the  loading 

of  a  steamer  ^vitli  cattle  and  horsea,  and  views  of  tho  decks  to  show  the  littings 
on  a  modern  cattle  « teamen 

Series  3  illustrates  the  cause  and  appeamnce  of  the  disease  known 

as  sheep  .srab  or  scabies  in  sheep,  and  tho  spread  of  which  is  largely 
prevented  bv  dipping  in  a  preparation  which  kills  tlie  parasite.  The 
method  of  dipping  U  well  shown  by  models  and  photographs. 

(a)  Modelj?  of  sheep-dipping  plants,  showing  how  sheep  are  clipped  (ur  tiie  pre\^ntioii 

of  scabies.     Two  forms  of  vat  are  illustrated. 
{b)  Two  mounted  ^heep,  iUustrating  the  effects  of  scabies,  one  in  the  early  stages  of 

tiie  disease,  the  other  in  a  more  advance^!  condition. 

(c)  Two  wax  niodeli*,  greatly  enlarged,  of  ttie  male  and  female  parasite  cansing  the 

dii»ea8f  of  scabies  in  sheep. 

(d)  Photographs  of  shcei#-dipi»ing  scenes. 

Series  4  give^  photographs  of  Angora  goats:  Views  of  individuals 
and  groups,  pnstiirage,  effect  of  ""^goating"  on  brush  land,  degrees  of 
fineness  in  mohair^  etc* 
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Series  5  refers  to  Texas-fever  work* 

(a)  C«U»kin,  to  whicJi  are  affixed  wax  tiiodelcii  of  Uie Tt*xa«-fL^vt*rttck.    ThL'*  ia  to  show 

the  a|tpearaijce  uf  the  tick  and  the  way  in  which  they  attach  themiHelvcs  tut^U 
tie,  selecting^  the  more  tender  and  protected  part^  jn  the  nndersideof  thelxidy. 

(b)  Maps  showing  the  part  of  the  Unite<i  States  infected  with  Texas,  or  splenetic, 

fever  in  catlle>  one  map  containing  the  entire  area,  others  showing  eeolion»on 
a  lai^.ir  gi'iile* 

Series  t)  is  u  very  complete  exhibit  of  the  hoi*se'«  le^,  foot,  and  shoe — 
the  anatoiBy  of  the  leg  and  foot;  samples  of  feet,  illustratin«:  various 
abnormal  conditions  affertin^  them;  the  result  of  improper  shoein*,'*; 
how  to  correct  abnormalities  by  iisint^  jiroper  methods  of  shoeing; 
%^arious  kinds  of  ^hoes,  and  horseshoeing  tools. 

Series  7  illustrates  the  work  of  the  lalKjratorios  of  the  Bureau  of 
Animal  Industry  in  the  investigation  of  the  causes  and  meauis  of  pre- 
vention of  animal  diseases. 

(a)  Working  laboratory  fitted  with  all  tfie  neceeaary  apparatua  for  investigationn  in 
fiatholoey,  l>iu*teriology,  and  zoology. 

(ft)  M^KJel  of  chute  U5e«i  for  vaccinating  calves  against  blackleg,  and  atswi  for  dehorn- 
ing them. 
Blackleg  virug  and  vaccine. 

{c)  Plaster  and  wax  moiieb  of  disea.H^d  aninaal  organ?,  to  illustrate  the  l^ions  found 
in  varioiifl  diaeai*e8. 

(rf)  Specimens  of  tissues  and  organa  in  pre*»crving  fluid,  showing  the  legions  of  differ- 
ent diseases  affecting  animals. 

(e)  Cultures  of  pathogenic  Imcteria. 

(/)  Specimeuu  of  animal  parasites,  preserved  in  alcohol, 

(^)  Prwlucta  of  bacteria,  toxins,  and  antitoxins,  malleln  and  tnbercolin. 

(A)  Ca^  of  &)  transparent  photo;^raph3,  sliowing  tissues  and  organs  affected  with 
various  diseases,  magnifications  of  slide  preparations  of  pathogenic  micro- 
organisnii*,  anil  enlarged  views  of  animal  parasites. 

Series  S  illustrates  the  dairy  exhibit. 

(a)  Composition  of  milk  and  its  products;  one  gallon  of  milk  and  its  roitiponent 
jiarti*;  one  tub  uf  butter  (10  pounds)  and  its  com [h men t  j«art«^;  one  cheese  (10 
j>ouiid3)  ami  ita  conjfwjiient  part^. 

(6)  Samples  of  the  commercial  fonns  of  the  by-pro^lncts  of  the  dairy,  and  articles 
showing*  their  application. 
Casein,  albumen,  and  milk^ngar,  with  their  commercial  forma  and  applications, 

illustrative  of  the  econotiiic  uHeB  of  the  by-products  of  dairying. 
**Nutrium/'  the  nonfatty  solids  of  milk,  in  a  pure,  dry.  iinperii^hable  form»  but 
soluble  and  digesiihle,  fur  une  an  a  human  fooil,  and  es^pecially  in  Ijaking  and 
Imkery  prfMluctH,  ilhj.stnitive  of  tlie  economic  n^va  of  t  he  hy-iiroducl?  of  dairying. 

(c)  A  complete  collectiuii  of  nuMicrn  cans,  motlcl.i,  buttks,  buckeli^j  bru^heis,  etc,, 

both  domestic  and  foreign,  which  are  e.s^*ntial  to  clean  dairying. 
A  large  collection  of  milk  cans  and  dairy  hardware,  good  material  and  workman- 
ship, with  consequent  eflieiency  and  durability. 
Models  and  material  illustrative  of  methwls  and  appliances  for  a  pure,  sanitary 
milk  Fupply. 
■(<l)  General  collection  of  couuuercial  packages  for  milk  and  butter,  of  mont  approvt^d 
fonn«,  in  use  in  the  Unite* I  States  and  foreign  countries,  showing  advancement 
of  the  market  features  of  the  dairy  industry. 
(«)   Collection  of  'M  models  ilhitttrating  foreign  forms  of  cheese. 
(/)   Photographs  of  mrjdel  dairies. 


EMERGEMY  KEPORT  ON  SURRA/ 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry, 

Cn.  Ward  ELL  Stiles,  Pli.  D., 
PathohijiM  (if  JittrtuH  nf  Animdl  Imlu^ry. 

STJMMAEY, 

Surra  has  \>ern  diagnosetl  among  the  horses  in  the  rhilippines,  and  him  led  to  tlie 
prohibition  of  lundinj^  any  animals  from  thoee  iMands  at  any  porta  of  the  United 
Bt^tes  or  of  the  dependencies  thereof. 

Thi^  dijfjeai*e  is  cHUBtMJ  l)y  a  luicToscopie  para.«ite  ( TVi/pa«6i«oma  Evanei)  which  Mvea 
In  the  blood,  and  tiie  evidence  now  accessible  indicates  that  this  orpin  ism  is  trans- 
mitted by  uieiins  of  biting  flies,  especially  hy  membcrii  of  the  ^enns  Ihhttnuji  (hftrse- 
tiie^):  other  methrxli^  of  rtissenu nation  are  not  excluded.  It  ih  chietly  a  wet*weather 
dii-etise,  and  its  rei>orted  a^  invariably  fatal  to  horsi^s  and  mule^.  It  occurs  in  other 
aniinab — nncb  in^  cameii?t  elephante^  do^^  caty,  etc. — more  rarely  in  ruminants,  and 
ttxay  bt!  tmnsnuttt^l  to  goat*?,  eheep^  and  other  mammals,  but  in  not  yet  reported  for 
hirdsi.  It  h*  more  or  lei»8  common  in  India,  Its  introduction  into  the  Philippinea  is 
iin  ex  plain  e*!,  but  it  hfks  prol>ahIy  existefl  there  for  some  years?  past. 

Pani^ites  closely  allied  to  thiis  species  occur  in  Europe,  Africa,  and  South  America, 
inhume  cashes  caiw  in  ;^  Jiyeaises  known  as  t«et5<e-fly  di.sea^e,  duurine,  mat  de  caderas, 
and  rat  trypanom>mia8is.  Certain  authors  believe  that  some  of  these  maladies  are 
identical  with  surra. 

The  chief  Fymptonis  of  i=urm  are  fever,  of  an  intermittent,  remittent,  and  eome- 
timei*  relapsing  tyi>e;  urticarial  eruption;  j^>etechije  on  the  mucous  membranes;  pro- 
gressive aj:ieuiia  and  emaciatiouj  ravenout^  appetite  and  extreme  tliin^t;  more  or  less 
paralysijs. 

Treatment  has  not  been  satisfactory,  but  arsenic  has  been  followed  byj?ood  results 
in  »>me  cases*  Prevention  is  ditliculti  hut  should  consist  in  prot<*cting  horses  from 
fliest.  lnime<liate  i.^ijlation  of  the  eick  animals  and  protectiniif  them  from  flies  will 
result  in  restrictmg  the  discajH?.  In  some  caj^cs  it  will  ixnhaiw  be  lietter  to  kill  and 
Immediatety  de^*troy  tho  diseai-e<l  animals. 

From  both  the  mihtary  ami  tlie  economic  points  of  view  surra  must  Ih?  looked 
uixin  as  a  very  serious  matter^  and  ita  inlnxltiction  into  the  United  Stiites  would 
, result  in  very  heavy  losses. 

INTRODUCTIOIT. 


ORIGIN    OF   TUt:    PHE8ENT   REPORT. 

A  cfibicgi'um  fi'citii  lIiijt^r-GoTirml  Chaffoo,  JIanila,  P.  L,  nskintjfor 
information  i-egartlint,^  .surra,  has  lieeti  referred  to  this  lUireaii.  This 
dispateh  reached  us  sltnultaneoiisly  with  a  preliminai^y  report  on  a 
pai^asitie  disease  prepared  hy  Dr,  John  G.  Slee,  formerly  an  inspector 
of  tbita  Bureau,  ^^o  that  we  conclude  that  since  the  ix^i^^rt  was  mailed 

•Appeared  also  in  Bulletin  No»  42,  Bareau  of  Animal  Industry,  U»  8.  Dept.  Agric., 
Wash.,  pp.  Il-i:i0,  t\^.  1^112. 
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th<^  diagnosis  of  surra  has  l>priii 
follows: 


uiatle.      Dr.  Sloe's  letter  vend^  as 


OFrrcB  OF  THK  Insular  Bhakd  of  IlEAi.Tn  for  thk  PiiiLrppiNES, 

Dear  8ir;  I  inclose  a  ft?w  not-es  upjii  a  new  di:5ea8e  that  has  ai»i>earjwl  in  the 
islands  thiH  eeaaon  iuvion^  the  imtivt*  and  foreign  h(iri?es  (1  use  the  wt>rd  forcij^n,  as 
we  have  Amenran,  Australiarij  and  Cliiiiei*e  ]»onieH,  in  all  nf  whi<  h  I  have  notfd  the 
trouble).  The  parasite  was  first  discovered  in  the  bl<xKl  erf  a  hur.^e  taken  by  nivf'elf 
to  tlie  laboratory  of  the  board  of  health,  hut  for  furllier  iuformatiim  and  many 
experimi»uts  made  I  am  indebted  to  Dr  J*  J.  Kinyonn,  United  States  Marine- 
Hospital  Service* 

By  a  Inter  mail  I  phall  probably  Ih?  alrle  lo  pive  fnrther  information,  ]itit  atpre.s- 
ent  T  should  Hke  very  mn<'h  to  obtain  an  idea  of  wbaA  we  hnve  fonnd,  and  if  you  kiio'w 
of  a  HJudlar  i>ara.Miie — ^if  there  i^  any  literature  on  the  subject.  Dr.  Kinyoun  €<eeiii« 
to  think  tluU  it  is  entirely  new. 

I  am,  very  respectfully,  John  OJ,  Slue,  D*  \.  8., 

JM^fksni  Vdmnariajij  Bfjarri  of  HeaUK 

Dt,  D.  E.  Salmon, 

Chiff  of  Biiri'aH,  Wa»hm*jto7)^  J}.  i\ 

NoTi»  OK  A  Ne^'  Disease  of  Hohses.* 

During  the  pa^t  rainy  season  m  diseaae  of  a  febrile  type  aHecting  the  ioreijern  and 
native  horses  has  bewi  Dated  by  the  veterinarians. 

The  liistory  was  at  first  very  oJ^sctire,  the  disease  usually  being  far  advanced  when 
first  ^een,  the  dimth  rate  high,  and  treat incnt  tnlsilti^«flutory. 

The  resident  veterinarians  and  horse  owners  iuul  note<J  the  eame  eontlitions  in 
former  years,  which  they  degcril>ed  as  ealentum,  or  fever,  but  did  not  think  it  luid 
been  »o  widely  epread  or  the  mortality  iM>  large  an  during  the  present  season.  Dr» 
II.  H.  Muci^ke,  veterinarian  of  (tie  Land  Tninsnp»ortalion  Ctjrral,  PiiyB  that  he  had  not 
noterl  it  during  the  pagt  two  geaffons,  but  he  waa  able  to  gixe  ctinsiderable  informa- 
tion eoneerning  the  di9ea9e  an  it  appeared  thin  st'ayon  in  (he  Uovemment  lior^eH. 

That  the  diiseat«e  was  widesprtiid  vvajs  evident  from  the  rejM>rt^  to  tlie  board  of 
health,  and  investip^tion  showed  it  to  lie  generally  iiresent  in  th«  iif^land  of  Luzon* 
In  one  place  all  the  native  horpei*  liatl  dicHJ,  while  of  the  Government  stock  about 
one- half  were  affected. 

The  liret  osu^s  in  native  horses  came  under  notice  al»out  the  first  jiart  of  Jilne,  and 
prc*4ented  swelHiiga  of  the  wheiith,  legs,  and  jiadh*  under  the  belly,  in  many  respects 
similar  to  those  of  purpura;  the  membranes*  were  colorlea^,  hcmorraghic  i?i>otd  w^ere 
present  on  the  niembrana  nictitanf*,  Init  no  jjelechial  ppots  were  olxN?rved  on  the 
Schneiderian  meml)rane,  as  in  purpura.  These  were  not  seen  in  the  foreign  horses* 
There  was  ahvayn  a  temt^erature,  very  irregular,  frotn  normal  at  times  tii  105**  F,  In 
the  native  horses  the  digeaf>o  would  not  run  a  very  long  course,  anorexia  appearing 
in  the  final  stages*,  followed  by  death. 

When  the  horses  in  the  corrala  became  affected  the  symptoinfi  could  1m_^  more 
easily  noted«  This  was  aimply  due  to  the  fact  tliat  the  nati\e  never  noticet^  ttiut  an 
annual  is  sick  until  it  is  past  recovery.  I  liave  Been  hon*«?5  witli  a  well-advanced 
caae  being  used. 

In  the  corral  the  sick  animal  at  firpt  showed  a  temperature  of  from  103**  to  107®  F. ; 
pul»e  full;  breathhig  increased  and  abilominal;  appetibi  variable,  from  p<M>r  to  good, 
but  never  entirely  lost;  the  membranes  slightly  injecte*!,  but  no  hemorrhagic  spots, 
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ftiotcHl  in  tlie  native  animal.  The  ewollings  of  the  btfUy,  eheath,  and  legs  soon 
In  pome  ctises  they  may  not  be  prea^ent,  emaciation  taking  the  plaice,  Imt  in 
the  native  Iiorse*^  swellinj^e  seem  t4>  be  alwayp  a  marked  symptom.  At  ihi»  paint  the 
temperature  is  variable,  of  an  intermittent  character,  anci  ig  not  controlle<l  by  any 
Qf  the  febrifuges;  it  utay  l>e  hiplier  imntcdiat^ly  after  ginng  medicalif»n  than  Ixifore. 
Same  of  the  cases  lai»t  for  a  long  time^  being  in  the  ho?^pital  for  two  or  tliree  months, 
iin«l  ending  in  n*tv»very  or  ileath.  If  the  sweMinj^s  jnUililenly  dit?appeftr,  death  soon 
fullowji  in  the  native  horse;  but  thia  is  also  a  symptom  of  recovery  in  the  fot^eign 
hoTBe. 

As  the  ilifsea^*  pn^greasee  t^.twani  a  fatal  termination  the  animal  grows  very  weak, 
particnlarly  in  hia  hind  legs,  weave**  from  side  to  gide  when  walkin^i:,  and  may  gc 
down  and  >>«j  unable  to  rise. 

The  feces  are  of  a  nonnal  character,  no  mark»:?d  constiimtioo  or  diarrheo  btnng 
pmcsenl;  the  nrine  seems  to  Im?  inorrased  in  rjimntity,  l»ut  rs  to  color  or  changes  I  have 
IfCfn  nnable  to  note  parti*TilarB. 

Po^mifrtem. — No  special  lesions  are  found,  the  orj2:ans  and  tL^aoes  showinj^  an 
condition,  but  in  some  cai^e*?  al>Hces*5t"ft!  were  noted  in  the  stoma<"h  and 
Binal  cavity.  The  pericaniiul  6a<'  and  pleural  cavity  are  alwayw  full  of  a  serona 
fluid,  but  no  apfiearances  of  inflammatorj'  chajigea  are  preeent;  antemortem  clota 
Are  found  in  the  heart, 

Ai?  there  were  so  many  casess  the  disease  was  suppoee^l  to  lie  of  a  contagious  type, 
btit  this  did  not  seem  ppihablt*,  hj«  in  a  stable  of  several  horses  one  w^ould  be  affected! 
luid  the  others  remain  liealthy,  although  the  hon^es  were  gtandiujj:  mde  by  side  and 
eating  out  of  the  same  manger. 

The  character  of  tht?  tiiscasc  being  so  much  lik*^  luidanal  fever,  the  infection  wafi 
lor»ke«l  for  from  some  other  source  nnd  a  parasite  in  the  bJixwi  was  suspected.  TTjmn 
the  examination  of  the  1>1o<h!  of  a  well-marked  case,  an  animal  parasite  was  dis- 
CTOVereii  which  wae  also  found  in  all  the  cases  examined.  In  the  new  cases  the 
painfiles  were  seen,  and  as  the  tascs  progressed  they  increased  in  number^  but 
tomifd  rwjovery  they  g:rew  lesg  and  finally  disapjiearfd, 

The  parasite  is  an  animal  organism,  rather  blunt  tit  one  end,  with  a  fla^e^him  at 
the  other;  in  advancing  tlie  tail  s».^ems  to  a<lvance,  liecomes  entan^'led  with  the 
corpuscles,  and  it  drags  itself  forwanb  It  cau  ^o  backward,  but  the  mof^t  of  its 
mm^en^ents  are  MitVi  the  tail  advanciiif^.  They  are  of  different  sizi's,  the  snjaller 
seemingly  a  male,  the  larger  a  female.  They  often  come  together,  the  blimt  ends 
|»ring  attach wl  and  the  flagellum  moving  very  rapi^lly. 

Tliat  they  have  some  action  on  the  rt*^!  Iilooil  corpuscle:^  it:'  very  evideant,  as  the 
hWA  count  is  diminished  and  the  leucoc>'tes  increa«e<1. 

Where  the  parasite  ci>uie^  from  is  not  known.  To  learn  its  life  history  will 
probably  necessitate  examination  of  the  fly  and  mosquito,  fr>r  the  liiseaso  is  wide- 
Bppead,  and  the  affected  animals  are  fe*l  and  watenMl  iij  so  many  ways  (the  Filipino 
dejiending  up<rtn  grass  and  rice,  while  the  Oovernment  stock  have  hay  and  oatfi)^  tliot 
this  would  in  a  measure  exclu^le  feeding  a^  a  source  of  infection. 

After  the  present  report  was  neiirly  completed,  wo  received,  through 
the  coini:esy  of  Dr.  (xeorge  M.  St<?rn}>er^,  Surguoii-Generul,  United 
States  Army,  the  following  Report  by  Dr^,  Allen  IL  Smith  sind  J.  J* 
Kinyoun,  dated  Manila,  October  IT,  1901: 

A  Fbeljminauv  Note  on  a  Parasitic  DisEAas  op  Houses.* 
Il>  ,w  *  r  >  A.  fixiTH,  Vapiam,  Atwtstant  Surffcon,  U.  S.  A.,  and  J.  J.  KlNYOUif,  SHrpetm,  U,  S,  Marine- 

Ilo^pUal  Service. 

On  OctQj>er  15^  1901,  information  was  given  us  by  J.  W.  Jobling,  st^wstant 
Cteriologlst  of  the  board  of  health  at  Mauila,  that  an  epidemic  sickncj^a  of  an  unde- 

■Same  aa  8mith  &  Kiuyoun,  19D1. 
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tennined  nature  wag  now  x>re\'ailinir  in  tliis  city,  an<l  aim  tliat  he  had  jti^t  taken  a 
epecinien  of  the  blood  from  a  eiek  aniuial  which  on  examination  revealed  the  pres- 
ence of  a  parasite.  Whetlier  this  was  aefidentai  or  was  the  causative  agent  of  the 
disease  in  qiieHtiuxi,  lie  wiOi  lunittle  to  i^ay.  On  investigation  and  inc|iiiry,  it  waa 
learned  from  the  vtterinarian  in  ( liarge  of  the  tx^rral  of  the  <Juarte^na>^te^'i^  depart- 
ment and  from  ilie  city  veterinarian  that  there  wa^  iion  and  had  iK^en  a  fatal  epidemic 
anions  tlie  liorn  f  in  ^fanila,  the  fiiiartermabter'ts  di^partment  having  lotst  over  200 
within  the  last  four  monthi^. 

Oni'  of  rhe  cnrrala  wiu*  vi^itixl  hy  ua  f>n  the  h5th  instant,  where  we  were  shown  by 
I  he  veterinarian  hi  eJiarpe  20  horses  and  mulet*  ill  with  an  imdetennined  disease. 
These  animals  jireriented  the  several  htage^^  of  the  maUiily.  Some  were  quite  reeenf  ly 
attaeked,  while  cvthers  had  l>een  ill  for  over  two  months. 

The  Fymptoma  iirs^t  noticed  are  impairment  of  ajiiietite,  eonsupation,  fever,  an<i 
thirst.     Thes^e  are  folluwi-d  within  a  few  ilays  liy  a  rapitl  and  jipi|;ress8ive I'Uiaeiation* 

The  temperature  ffu- the  iirj^t  few  days*  ranget^  from  KM*'  to  107^  h\;  the  pul^e  ia 
lull  ami  stnjnji.  Thi.s  may  he  termed  tlie  aente  J-tate.  Then  lieginn  an  a>ithenic 
etage,  which  may  tfrnunate  fatally  within  a  variable  {x^riod,  or  hy  a  slow  <'<ui vales- 
cence*  During  thii?  stage,  usually  within  ten  days  after  the  onset,  there  appears  a 
commeneing  edema  aljove  the  lielly,  involvinj^  thf  .«oft  part*j;  coineident  with  thiflj 
or  soon  after,  the  edema  extends  to  the  feet  and  legs.  The  pulse  lx*eome«  rapid,  weak^ 
and  diehrotic;  the  respiration  increased,  shallow,  and  jerky;  the  gait  stag^'ering. 
Entariatjon  is  rapid  ami  extreme. 

The  difieai-e  has  a  tendency  to  relafiee;  this  may  oeeur  at  any  tiuie,  e\en  after 
convale^'ence  appears  to  have  been  fully  established.  Tlu-  relapses  are  invariably 
fatal 

The  mortality  in  this  epidemic  has  l>eL'U  about  75  p^_-r  eent  for  American  liorses 
and  nndet*  and  ICKl  per  cent  fur  native  jKudci^. 

The  gross  pathology  shows  eerous  effusioiw  hito  the  pleurae,  periranliuni,  and 
Bometimea  the  peritoneum.  There  is  also  a  serous  exudate  into  theeelkdar  tisi^ue  uf 
the  legs  and  abdomen.     The  organs  are  pale,  but  otherwise  normal  in  ai)pearance. 

At  the  time  of  our  in^jTection,  5  acutf  cases  were  examined,  the  duration  of  the 
attack  being  from  0  ilays  to  2  weeks.  All  thei*e  animals  presented  the  several  clinical 
appearances  as  above  dt'ricrihe<h 

Blood  8i»ecimen»  were  taktn  from  the  jugular  vein  of  each  and  examined  micro- 
ecopically  t^hortly  afterwardi*.  In  4  of  thei-e  a  parai^ite  was  demonstrable.  The 
other  Has  negative,  hut  a  Hpecimen  taken  the  following  day  tfhoMed  the  prei^ence  of 
this  same  parasite. 

On  the  day  following,  specimens  were  obtained  from  12  others,  all  chronie  cases, 
with  the  result  of  finding  this  same  parasite  in  the  blood  of  4.  In  3  they  were  few, 
while  in  the  fourth  they  were  present  in  great  numlK^rs;  as  many  ns  20  eonl<l  he 
eeen  in  one  niieroseope  JiehL  The  animal  from  wliieh  the  ft>ecimen  was  taken  had 
suffered  a  relapse. 

It  would  a]ipear  that  the  parasite  may  dinappear  fmm  the  peripheral  circulation^ 
or  exist  there  in  i«ueh  few  numl^ers  that  it  is  n<»t  easily  demonstnible  after  the  acute 
atage  has  passed.     U  would  require  repeate^l  blood  examinations  to  dwide  tins  i»ohiL 

Dfftcription  of  Uif  pnrtuttcs. 

The  paraeite  resembles  a  whip-like  worm,  having  much  the  appearance  of  the  JVi- 
choccphalujf  di/tpfir.  Its  length  is  from  10  to  14  microns,  and  it  is  from  1  to  1.2  microns 
in  diameter  through  it8  l«)dy;  tlie  neck  is  nearly  onedialf  its  length,  tapering  gnuhi- 
ally  to  a  point  representing  the  mouth  (?).  It  has  a  limiting  membrane  which  lis 
weHde6ned;  the  contour  is  in  most  eases  symmetrical,  but  in  wjme  the  body  line 
is  quite  irngular.  The  larger  part  vt  the  parasite  (Iwdy)  contsdiis  granular  material 
and  clear  Fpaccs,  which  hitter  vary  in  size  and  number;  they  are  irregularly  dis- 
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irihutefl,  £Uicl  may  encnwirh  im  the  wall  8o  as  to  cause  irregular  outline.  The  gramilar 
material  d*»ei*  not  extend  to  the  neck* 

The  parasite  U  activelv  motile,  having  both  i\  vermicular  (contractile)  and  epirat 
movement.  It  luoves  f*>r\vanl  in  a  very  peculiar  munner;  the  long  whip-like  proce«e 
is  ihruM  furwanl  hy  a  jtpirillar  tnotion,  followed  l»y  a  contraction  of  the  bwly, 

We  have  not  so  far  l>cvri  able  to  determine  its  intin^ate  structure,  further  than  the 
Ihmttng  membrane,  and  the  protoplasmic  s?nl\Mtaiux*  of  the  body. 

Two  sixes  of  the  parasite  have  been  peen  in  all  the  sj^ecimene  exanunetJ;  the  larger 
apjH*ar8  to  be  ntore  numeruUti  and  contains consideraldy  more  §rranular  material  than 
the  smaUer,  and  ui?iially  two  or  more  v^icuoles.  Whether  these  two  sizos  rt»present 
male  and  female  has  not  been  determined.  We  are  inclined  to  iK-lieve  from  onr 
observationi?  that  these  dt>  represent  the  male  and  female,  because  we  have  ol)rserved, 
in  mure  thjin  half  the  frcjsh  specimens,  the  joining  uf  a  large  and  .small  parasite  in 
Biich  ft  way  as  to  appear  to  be  something  more  than  acci<lental. 

The  pathohjgical  change  cau«?d  by  thii?  panL-^ite  is  a  rai>id  dej?tnictinn  of  tliC  red 
blood  cells  causing  an  acute  anemia.  The  changesf  i>ecur  in  the  bloot!  coincident  to 
the  mvasion  of  the  paratsite.  In  one  hoim*  which  had  btien  ill  7  days  the  rod  blood 
cells  niiiiiber^:d  3,500,1>U0;  the  white  cells,  14,5CM3.  In  another,  ill  0  weeks,  the  red 
blucxl  cells  were  3,200,000,  and  the  white  were  13,900,     The  blood  of  a  healthy  hor«e, 

ken  as  a  comparison,  gave  red  IjIooiI  cells  6,f»00,00«];  white,  ^,800.     There  hi  idso  a 

^ht  diminution  in  the  amount  uf  hemoglnbin — about  H5  per  cent. 

After  convalcecence  has  been  fully  ej'tablislied  no  parai-ite!^  can  be  found;  the  blood 
gradually  assumei^  its  normal  constitution. 

The  parasite  ia  not  confined  to  the  bluod,  as  it  can  l>e  demozist rated  in  the  tieroua 
effusions* 

It  is  q«ite  easy  to  detect.  All  that  i»  neceeBary  ia  to  make  a  niicroscopii-al  exam- 
ination of  fresh-blood  fjlms;  a  one-sixth-inch  objective  will  Buffice,  Dried  iilinSj 
fixed*  and  stained  with  any  of  the  nuclear  dyes. 

The  organism  appears  to  be  a  strict  parai'ite.  It  lives  but  a  short  time  after 
renioval  from  the  b«xly.     The  longest  time  which  it  hiia  been  kept  alive  in  blood 

ijm  waa  not  more  than  10  houra. 

The  parasite  ha.s  many  of  the  properties  in  common  with  I  he  filaria  and  resembles 
moh-  nearly  that  td  the  Fihtria  ptrittans^  only  it  is  smaller  and  its  movements  di;^* 
Hmilar.  Yet,  on  the  other  hand,  the  clinical  history  of  aninuils  infested  by  it — the 
changes  wcurring  in  the  blood,  the  lesions  obsCL^ved  in  postmortem— point  very 
fitrtingly  toward  its  claasification  with  the  efpinxducte* 

The  mode  of  transmission  has  not  yet  been  ^itudicd.  It  does  not  appear  to  be 
highly  contagion*",  as  it  rlaesnot  api>ear  to  spread  from  one  to  anotlier,  even  under  the 
tn«^t  favorable  circtimslancej*. 

It  more  nearly  resembles  malaria  in  this  respect.  It  is  more  than  probable  that 
lie  extra  corporeal  state  is  different,  or  another  supposition  ec|ually  tenable  is  that  its 
intermediate  host  h  some  insect,  such  as  the  fly  or  mos<^uito. 

Armv  Patoological  Labohatorv,  3r«»i7rt,  October  17 ^  100 L 

Dr.  Kiriytmii  has  now  returned  to  the  United  Stato.s,  and,  aecordinjTf 
to  information  wo  huve  received  from  him,  the  disease  found  in  beyond 
question  identical  with  ,surra.  It  further  appeals  from  hh  letter  that 
Mr,  Jnhling  nmde  the  first  obyervatiou  on  the  disease  in  Manila.  Dr. 
Kinyoun  adds: 

From  what  I  could  learn,  tlie  disease  surra  ai»pear3  to  be  distributeil  all  over 
Luiton  and  has  been  there  for  m.'iuy  years.  No  one  seems  to  know  when.'  it  canio 
from.  I  do  not  think  it  came  frum  Chiim,  as  no  cases  have  been  imported  in  Hong- 
kong, where  a  considerable  number  of  artillery  horses  are  kept 
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OB,TECT   OF  THE   PKE8EKT  KEPOKT. 

Ab  the  disease  known  rh  suri'a  i8  not  prrsent  in  the  Uoit^^d  States, 
and  an  the  American  text4woks  on  niedieine  discuss  it  but  l>rietly,  it 
l>ecomes  necehisarv  inmit'dijitely  to  plaro  our  army  oftifors,  our  vctorina* 
rians,  find  our  live-stock  raisers  in  a  position  to  recorrnize  the  malady, 
;^houl<l  it  be  introduced  into  tills  country.  From  both  a  military  and 
an  ecijuomic  8t4indix>int  it  is  alt^o  imperative  that  our  officer.s  and  san- 
itaiy  othcialw  now  sei^ving  in  the  rhilippines  .should  \m  placed  in 
possession  of  the  present  status  of  knowledge  rcj^irding  the  disease  in 
question.  To  meet  these  necessities  the  present  emergency  re|K)rt 
has  been  prepared* 

IMTOHTATION    OF    PHnJPPINE   ANIMALS   PROHIBITED. 

Immediatel}^  upon  receiving  word  tiat  surra  existed  in  Luzon,  the 
S<?cretary  of  Atrri<'ulture  issued  the  following  order  prohibiting  the 
importation  of  any  live  stock  or  animals  of  any  kind  from  the  Philip- 
pine Islands  into  the  United  Staters; 

Special   Order   Prohibitinu    the    LANt>ixo    ok   Aximai^h   fjiom    the    PiiiLTrpixE 

Is  LA  NHS   AT  ANY   OF   THE   PoitTS   OF   THE   UxiTEli    STATES    OH   OF   TBE   DjirEXDENClES 

THEIIEOP. 

{B.  A.  L  Order  yu.su.} 

U.  &.  DEP^UiTMENT  OF  AtiillCULTl  RK^ 

^K  Office  of  the  Secretarv^ 

Notice  w  hereby  given  to  tlie  owners,  officers,  and  agcnti?  of  all  t^teauiere  and  other 
ve«s»-'ls  of  all  dcst-riptii  jHs  plying  l>etween  the  Philippine  Inlands  and  any  of  tlie  porta 
of  tht!  llawaiiiui  lglan<b»,  or  l>etwecn  the  Philippine  Islands  and  any  of  the  jxjrl^  of 
tlie  United  States  or  the  Terntoriee  or  depeiidencieB  thereof,  and  to  nil  jstockmen  and 
all  other  pereone  c«:imH:*me*l  in  any  way  or  manuer  in  the  traliie  in  animals  in  or  with 
the  Philippine  Islandje,  that  I'ertaiu  eonta^ious,  infectious',  and  loninmnicabhMliseajsea 
dangerous"  to  the  live  stotk  of  the  UnitJ<.^d  States  exist  among  the  animals  of  tlie  said 
Philippiuc  I^landH,  viz,  #311  rra,  afftcting  horset?,  mulea»  w^^^^  neat  ealilf,  caiiiok, 
buifaloei^j  dog'^^  and  apea;  foot-and-mouth  dit^eaae,  aifeetiiig  horses,  neat  eattle,  other 
nmnnanttf  and  swine;  and  rinderpe^it,  affecting  neat  cattle  and  other  niminauti*. 

Therefore^  under  the  authority  conferreti  upon  me  by  the  aet  of  Congress 
approved  May  5ft»,  1884^  entitled  '*An  act  for  the  eetabhshment  ciX  a  Bureau  of 
Animal  liiduptry,  to  prevent  the  exportation  of  ditH^aj^t'd  cattle*  and  to  j>rovide 
mea^ns  for  the  suppre?^^ion  and  extiri>alion  t»f  pleuropneumonia  and  other  ecjutagious 
dii^eaBC'S  among  domestic  aninialF,'*  I  dti  hereby  prolnbit  the  landoig  at  any  \A  the 
ports  of  the  Hawaiian  Islands  or  at  any  of  the  i>ort^  oi  the  Uniti^tl  States  or  of  any  of 
the  de|>endeiiciefl  thereof  of  any  live  stock  oranhnak  of  any  kind  from  the  Pld lip- 
pine  Islands.  This  prohibition  will  take  effect  immediately  and  will  continue  in 
torce  until  othenn  ise  ordered, 

James  Wilson,  iSrcrdary. 

TERinXOLOOr. 

As  there  is  no  Latin  term  .signifying  an  infection  with  Tryjyanmoma 
and  lis  there  is  considerable  confusion  in  the  vernaenlttr  names,  w< 
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Brewith  propose  t4>  inti-oduco  the  term  irypanommiasis^  referring  to 
any  infetlion  of  tmy  animal  with  parEsitei^  belonging  to  tlio  flagellate 
fainily  Trypauosomida\ 

ThiH  technical  term  i,"^  therefore  aualogous  to  the  terms  ncannsh^ 
anif^irhij^!^^  cocmdums^  latcutarifWiH  ( inictinariosl*^*  anehylostomia.sis),  and 
mahfrHi,  in  that  it  is  u  broad  generic  term  which  doe*>  not  indicate 
^hat  particular  species  of  the  family  Tr^^panosoniida^  is  present,  or 
what  particular  host  is  affected.  It  does  not  do  away  entirely  with 
the  names  ^'t«»ctjse-11y  diyeastr^  and  *' surra'"  any  more  than  the  term 
coceidiosis  does  away  wnth  the  terai^  "  intestinaK  hepatic,  or  renal  coc- 
cidiosis/'  and  it  lias  the  same  geneml  relation  to  the  t4*rms  "'tsetse-fly 
diBca&e"  and  '•surra"  which  the  term  *•  malaria^'  has  to  '*  tertian, 
quartan^  estivo-aiitumnal,  human,  and  avian  malaria/' 


^^KRNACCIAR  XAITES. 


The  technical  name  trypanmmnimi^  is  intended  to  cover  the  following 
vernacular  names,  compiled  from  various  sources  and  based  either  upon 
promt oeiit  symptoms  of  the  disease  or  upc^n  the  hosts  of  the  parasite: 


Amlar-tap  (fever  within  tht^  body), 
Ati(*mm  pemicieuBc, 

rl»aiJ    (on  wind,    wasted  away,   or 
'«pcnled). 

Bovine  s'urra  (surra  of  cattle). 
Buffalo  surni  (eiimv  of  huffuk^as). 
Ouncl  SMTTSL  (surra  of  c^iuek). 
Caniue  Mirra  («urra  of  doge). 
Dog  eurra  (surra  of  doj^s). 
Boaia  (tm»cond    stage,  swellinif  over  the 

EqTiine  r^lai>Hing  fevc^r  (at  lea*?t  ia  part), 

Kguhie  f-iirra  (surra  of  borse^a)* 

Fisli  f*urni  (eurra  of  fish). 

(rttltah  (fr»>m  Gala,  lueanin^^  throat,  an 
(ialtab  k  a  form  <A  eurra  iii  camels  in 
whicih  tlie  thrimt  affeetioii  is  oue  of  the 
prominent  f^ytnptouiH). 

Gal  tia  ( melting  away ) . 

Gloesino^e. 

Guni*Zaharhad  (com-oalfdltkxKl  p>ison). 

Hor^e  fmrra  («irra  of  hor»ei*). 

KhanLog  (firgrt  Fta^e,  refiiMD^  Umd). 

Khu!^iC'Zaharlxi«l  (dry  hlood  poit^on)* 

La  inouohe — in  Congo. 

Marri  {plajfue). 

Xtkalgaya  {pftss»ed  away,  hopeleaa). 

Nagana  (tsct*4i>fly  disettBc). 

N'^aua  (t?etae-lly  discaee), 

Nypum  (t«et«e-fly  diaease). 


IVrniciouH  aneioia  of  lioi^^s  (at  least  in 

part) . 
PhenhUfatJil). 
Phent-a-ka-darad. 
Phera  (tjursting  of  abacees). 
Pheta  (fatal). 
Phetni  (abscess). 
Phitgaya  (burst). 
Pho i ra  ( aliscess ) . 
PuTana  (used  up). 
Rat  8urm  (surra  of  rate)* 
Relap!?ini?  fever  of  etjuinea  (Steel,  1886)* 
Silr  (rotten). 
Sara  (rotten,  foul). 

Sokra  (without  Heshand  blood,  ekekton). 
Hukal  (tlrying  up). 
Purra  ( third  sta/ife,  raphi  wa^l4i). 
Tai>-dik. 
TajM-Hlik. 
Tjip  (fever). 
Tarai  (wet,  iuc»ist). 
Teber*?a  (three  years*  duratiou)* 
Tiliarsa. 

Try  panosonu  >se. 
Tsetst^-tly  dit^i'ase. 
Tzetze-fly  dii^ease. 
Wabai-ki-bokhar  (epidemic  fever)* 
Zftharljtttl  (hlotxl  |ioi.4on). 
Zherbad  (rMjifcuu  wind  or  luiaama). 
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DIFFERENT    KIMK*   OF   TKYPAX080JIIASI8* 

At  present  there  iir«  sevenil  different  kinds  of  trypanosomiasis  usu- 
iilly  ri'*"o^^!iiMHK  imt  certain  [luthtjrs  are  of  the  opinion  that  lit  least  some 
of  thi*  diseases  in  ([nestion  do  not  iii  reality  represi^nt  distinet  maladies 
eaiLsed  l>v  diflerent  species  of  pam.sites.  We  lua}^  mention  the  follow- 
ini^  in  i>articnilar: 

Surra:  A  tlisease  of  eqnines,  camels,  elephants,  Jind  certain  other 
uninmis  in  India,  attrihuted  to  Tnjpanmofaa  EmtnHL     (See  ]jp.  48,  65.) 

JVaf/ff/ff/^  hij(jamt^  or  tHftst-jitj  dti<v{tsf:\  of  Africa:  AiTeetin^j"  cattle, 
horses^  mules,  asses,  antelopes,  eameLs,  and  certain  other  animals;  it 
is  attributed  to  Trypanosoma  BmciL     {S<3e  pp,  ^^^  140.) 

Dattr!tit\  or  nKfltHUe  Ju  co7f\  of  Aljricrs^  Franco,  and  Spain:  It  attacks 
the  horse  and  the  ass  in  partieiilar,  but  may  be  transmitted  to  certain 
other  animals;  it  is  attrihuted  to  Tnjpauo^otna  i^uiperdunt, 

J/tfl  ih  f\i*Lrtfs^  of  South  America:  It  affect.s  horses,  asses,  cattle, 
hojj^s,  and  certain  other  animals,  and  is  attributed  to  TnjjHtHosottta 
etjiiinum.     (See  pp.  67,  154.) 

Rfft  fnjpaiHtsotiilitSLH:  Attribnted  to  TnjpiiHamfiia  Ltw*Hi,  By  some 
authors  this  parasite  is  alleged  to  l>e  identical  with  the  horse  snrra 
ort^anisni,  but  it  is  ipiite  certain  that  rats  may  hart>or  a  distinct  ^species. 
(See  pp.  Ii3,  155.) 

In  imr  present  stiite  of  knowledge,  it  is  best,  for  the  present  at  Icujst, 
to  look  upon  these  live  maladies  as  distinct  diseases,  in  the  .same  senso 
that  hunuin  and  avian  malaria  are  considered  as  dne  to  distinct,  though 
closely  allied  J  organisms. 

StTEEA. 

DEFINITION  OF  SHEBA. 

Surra  h  a  specilic  and  continuous  infectious  febrile  disease  occur- 
ring in  solipeds  and  caiiads,  and  capable  of  being*  tmnsmitted  by 
in<Jcu!ation  to  other  animals.  It  is  due  to  thi^  presence  of  a  tlai^^elhite 
protozotm  {Trf/jMt/irmwui  Et'tttisi)  in  the  bhjod.  It  is  chietly  met  with 
in  an  epidemic  form,  during  certain  months  of  the  year,  namely,  dur* 
i n ^  o r  i m m e d i a t e I y  f o  1 ! o w i n |^  t h e  w e t  seasons,  1 1  i s ( ^ h a r a c te r i z ed  b y  a n 
intermittent,  remittent,  and  sometimes  a  relapsing,  type  of  fever  which 
continues  for  vary  in  tr  periods,  from  a  few  days  to  months,  accord- 
int^  to  the  specie*^  and  the  constitutions  of  the  animals  attacktHl,  and 
presents  deiinite  symi)toms  following  one  another  in  regular  sequence* 
The  chief  symptoms,  in  addition  to  the  fever,  are  the  occasional  appear- 
ance of  an  urti(*arijil  eruption,  general  or  localized,  clostdy  following 
the  (irst  rise  in  temperature,  but  which  may  make  its  appearance 
at  any  time  during  the  course  of  the  disease;  then  the  presence  of 
petechiie  on  the  !maH>us  mt*mlinmes,  chiefly  those  cov(>ring  the 
brnna  nictiUms;  lachryniation,   and  the  exudation  of  a  yellow 
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gelatinous  materitil  hito  the  siiboutaneous  and  other  eonnective  tissues, 
Thf*re  i*^  rapid  wasting  and  great  weakness,  although  in  the  great 
majorit}*  of  eaj>es  the  appetite  I'emaiti.s  good  throughout,  no  matter 
how  high  the  fever  is*  There  is  extreuje  pallor  of  the  visible  mueoiw 
membranes,  and  this  is  followcfl  at  a  hiter  period  by  yellowness.  From 
first  to  last  there  is  progressive  uneinia;  the  l)lood  at  first  presentn 
a  normal  eharaeter,  but  after  a  vaiying  period  of  time  undergoes 
marked  ehanges.  The  white  eorpuseles  jire  increased  in  number,  and 
the  red  eorpuseles  usually  eease  to  form  normal  rtnileaux,  lose  their 
indi\idiiality,  and  run  together,  forming  irregular  ma^sse^^  which  are 
at  first  dark,  1iut  gradually,  a^  the  disease  advun*'es,  almost  entirely 
lose  their  coloring  matter  and  become  pale* 

The  pre.sence  of  the  flagellate  is  not  continuous  during  the  whole 
course  of  the  disea;se.  At  iirst  it  is  usually  found  in  snmll  numbers  in 
the  blood,  and  increases  with  greater  or  less  rapidity  until,  having 
attained  a  maximum,  it  dtsapp^mrs  either  gmdually  or  suddenly,  to 
reappear  after  an  intevvtih  The  perif>ds  during  which  it  is  present  in 
and  absent  from  the  blood  are  marked  by  extreme  irregularity,  varying 
from  1  to  6  days,  but  the  latter  uuni)>er  is  very  unusuaL 

The  disease  is  invariably  fatal,  death  toeing  generally  tUie  to  exhaus- 
tion* but  sometimes  to  cojucurrent  couiplieations.  After  death  no 
specific  lesion  is  present,  but  as  a  rule  there  are  small  subpleural  and 
subendocardial  extravasations,  together  with  enlargement  of  the  liver 
and  spleen,  and  if  death  takes  place  during  the  paroxysm  the  hemato* 
zoon  will  be  found  for  a  certain  time  in  the  blood,  (Lingard,  1803, 
pp.  1^2.) 

GBOaHAPHICAL  HAKQE  OF  SUHBA. 


According  to  Lingard  (iN*Jl^,  pp.  l-^),  the  geographical  range  of  thia 
dii>ease  is  much  wider  than  was  once  imagined: 

** Among  the  iirst  recognized  ilistrk-t^  in  India  were  E>era  Ismail  Khiln,  un  the  north- 
wc-5-U*ni  frontier,  east  of  the  Indue!,  where  tliedlifeitse  hiiHi  lieon  known  for  jjenenUionSp 
Asni  nriit  Rijanpur,  Kohat,  I'^iiper  Burmah,  the  Ifc*lan<1  nf  Botnlmy^  Konkan,  Meernt 
m  the  I^orthwe,st  Provlnet*.^,  in  the  Benin*,  ami  in  Cavhar  ainl  Assam,  It  was  aL^ti 
repcirted  from  the  Pereian  Gulf^  Persia,  and  Totiqnin.  There  were  jilao  strong  rea^^ona 
for  iHjlieving  that  animals?  have  f*iiceunitK'd  Ui  this  diyeatie  in  Abyaainia,  the  Zambezi, 
Afrini,  Australia,  North  A  merit  a,  Brazil,  and  Southern  Europe. 
'J^lncethepuhlieation  of  theabove  rexH:>rt  numerons  freslicentt^rM  have  lH?eM  hroiifj^ht 

light.  Out  of  the  31  rlistrii'ta  in  the  Punjah,  purra  haH  Iw^n  fournl  up  to  the 
present  to  Ik*  enzontir  in  22,  the  worst  ]mny:  the  Kurnal  ^listrirt.  In  the  Nortliwej^t 
provint't*^  tht!  diiH*ase  ha**  been  ol>w?rved  in  the  Saharanpnrf  Mtizscafarnairar,  Me^^ryt, 
Balariilt^hahar,  traziabad,  and  Fyzabail  dii*trict«;  lu  the  iiortheas^t  imrtion  of  the 
Jalpai^furi  diatriet,  Bt-uitraL  In  aiMitiim  vsidespri.'a4l  oiithreakn  bav«?  oiunrred  in  the 
Ahme*iahad,  Biiroda,  and  neigh V>oring  hKalities,  which  have  carrie<l  off  thuui=anda 
f\(  eqliines!,  SpontiLiieoua  ea!=*e8  of  surra  have  als^j  lieen  ret"c»|trnizeii  in  Lc:twer  Burmah, 
Rijputana,  and  Bikanir  One  horse  aIf*o  arrive<l  hi  Rond»ay  from  the  Persiaii  (tuU 
snfiering  from  siirra. 
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**Iu  other  jHirM  of  the  world  lint  Tnjpnn*tMma  h^^  l>een  reporial  from  Algeria 
(equinL*s),  Fruriic  ( bovine?) ,  K«jrea (equinttsand  )>ovines )» ^^Xl'^  ^'*^^  Syria (C4uine4«), 
while  ill  Zuliilainl  a  Triipnnomwfi  luis  been  obf^orviHl  in  tho  blooil  uf  LMjiiinc-^,  bovine^, 
anrl  c0niiie'«,  which  is  itidistiuguishabK^  microst*opieally  frotn  tliu  Ihtt^eHattKl  protozoon 
fotiud  in  the  circulation  of  aiiinial!^  in  Iiulia," 

We  are  not  faiDilinr  with  the  duta  which  lud  Lin^^ard  to  iiidiciite 
that  animals  have  succumlied  to  surra  in  North  Amerii-a,  lait  it  does 
not  soeui  impossible  that  a  (^oiifusion  with  Texai5  fevor  has  aritfou. 
The  references  to  Africa  apparently  refer  to  nat^ana,  which  Lin/^ard 
considered  identical  with  surra.  Further,  the  possibility  dors  not 
appear  to  Ix'  ahsolutelj  excluded  that  some  other  cases  of  allt»ged  surra 
may  have  been  erroneoas  dm^^noses  of  other  maladies,  especially  in 
cases  where  the  deaths  are  taken  from  reports  not  based  upon  blood 
examiuations. 

HISTORY  OF  SITBRA. 

Surm  has  been  known  in  India  for  several  generations.  It  was  first 
brought  to  the  attention  of  the  rest  of  tlie  world  in  a  report  to  tlie 
govei-nnient  of  India,  written  by  Griflitb  Evans,  M,  D,,  published 
November  13,  1880.  Since  that  time  numerous  i>apei*s  on  the  subject 
have  been  printed,  especially  by  physicdans  and  veterinarians  in  the 
service  of  the  En^^lish  (rovcrnment.  Alfred  Lingurd,  imj>erial  bacte- 
riologist in  India,  ha^  been  especially  active  in  his  rosearcheB,  and  haa 
published  «  nutnlw^r  of  exceedingly  valuubh*  reports  on  the  subject, 
containing  numerous  clinical  histories,  tables,  analyses,  etc.  The 
other  workers  who  have  made  valuable  contributions  to  the  surra  liter- 
ature may  be  seen  from  the  references  and  the  biidiography  of  tho 
present  report. 

OBXGIN  OF  SURRA  IK  THB  FHILIPPINSS. 

Our  information  from  Manila  is  not  yet  sulBciently  detailed  to  enable 
us  to  judge  with  certainty  whether  surra  has  existed  many  years  there 
or  whether  it  was  recently  intrcwiueed.  If  it  has  lieen  recently  intro- 
duced, it  seems  \ev\  possible,  from  our  present  incomplete  knowledge 
of  the  exact  data,  that  it  Wiv§  carried  to  China  by  the  English  tr<x>ps 
from  India,  and  that  our  troops  carried  it  from  China  to  the  Philip- 
pines. This  explanation  is,  however,  pnrely  in  the  line  of  speculative 
possibility,  and  is  not  in  accord  with  tlie  statements  made  by  Dr.  Slee 
(.see  pp.  42-43)  and  Dr.  Kinyoun  (p.  15),  tliough  from  present  acces- 
sil>le  data  it  does  not  seem  to  be  entirely  CHtablished  tliat  the  dist^aso 
mentii>ned  as  existing  in  previous  years  was  cif  the  same  natui'e.  Tho  ' 
point  in  question  can  be  established  in  the  I'hilippines  bi'tter^than  by 
us  here  in  Washington.  * 
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CLnWATIO  INFIiTJBNCEB  GK>VXBKINa  STJBBA. 

All  authors  agree  that  surra  is  a  disease  which  coincides  with  moist 
conditions,  occurring  during  or  immediately  following  the  heavy  rain- 
falls^ although  it  is  admitted  that  sporadic  cases  may  occur  at  other 
reasons  of  the  year — for  instance,  those  which  are  hottest.  In  the  same 
way  it  is  described  as  being  influenced  by  floods  and  inundations,  and 
as  Iwing  common  in  the  vicinity  of  water,  as  canals,  rivers,  etc. 

Lingard  (1893,  p.  49)  refers  to  85  cases  of  natui-ally  acquired  surra 
which  he  compiled  from  the  records  of  the  Bombay  Tramway  stables, 
and  shows  that  84  of  these,  or  98.8  per  cent,  occurred  during  the  months 
of  September  to  December. 

The  following  passage  from  Lingard  (1899,  pp.  73-74)  bears  upon 
this  point: 

KAINFALL   AND   SURRA. 

*'  The  question  as  to  what  conditions  influence  the  early  or  lato  advent  of  surra  in 
horses  is  one  of  especial  interest  and  importance,  both  from  a  practical  and  scientific 
standpoint.  It  is  only  in  government  and  private  establishments,  however,  where 
careful  records  are  collected  concerning  the  disease,  that  details  can  be  obtained 
from  which  deductions  of  any  value  can  be  drawn.  In  1890,  efforts  were  made  in 
this  laboratory  to  compile  statistics  with  a  view  to  determine  what  effect  is  produced 
on  the  appearance  of  the  disease  by  the  varying  amount  of  rainfall  in  different  years. 
At  present  we  have  obtained  statistics  for  the  past  ten  years  with  regard  to  the  date 
on  which  the  disease  first  made  its  appearance  at  the  stables  of  the  Bombay  Tram- 
way Company,  together  with  the  records  of  rainfall  during  the  same  period. 

Table  shonring  the  monthiij  rainfall  in  Bombay  for  the  years  1888-1897,  with  the  dates  of 
surra  outbreaka,  aiid  the  number  of  horses  attacked  in  each  surra  season  at  the  Bombay 
Tramway  Company's  stables. 

MONTHLY  RAINFALL. 


MonthR. 

18S8. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

189f). 

1S97. 

Jftnnftry 

Tnchrs. 

.02 
.10 

Inches. 

Inches. 

Inches. 

iMfws. 

Inches. 

Inches. 
0.22 

.06 
.01 

16.87 
26.10 

8.40 
12.04 

3.08 

.01 

Inches. 

Inches. 

Inches. 
0  01 

February  

1 

0.14 

0.07 

March 

0.20 

April 

0.01 

.06 

24.55 

21.34 

10. 01 

0.45 

.58 

1.25 

.18 

.02 

0.30 

21.47 

10. 14 

13.57 

7.52 

.45 

1.63 

.22 

'      '"  1 

May 

0.C7 
19.89 
.m  15 
10.32 
2.71 
3.80 

13.99 
32.48 

0.94 
22.53 

l.M 

0.11 
13.30 
23.80 
30.56 
18.73 

.07 

.08 
17.84 
18.01 
15.97 
11.91 
3.02 

.06 

0.26 

28.02 

36.44 

20.77 

1.02 

.01 

.53 

June 

15. 7G 
2-2. 47 
11.43 

4.92 
.11 

1.16 

14  40 

July 

33  19 

Angus! 

13  82 

Soptembor 

October 

NoTcmber 

20.00 
2.51 

December 

Total  minfall 
for  year 

57.82 

07.84 

G4.9S 

77.18 

9.'>.  12 

67. 40 

60.85 

07.59 

87.65 

81.53 

Total  rainfall 
from  May  1 
to   date  of 
ontbrcak  of 
surra 

54.09 

01.97 

03.56 

C6.r)0 

81.87 

39.41 

44.09 

52. 02 

85.49 

81.52 
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Table  Mhowlng  the  monthlif  rainfall  in  Bombay  for  llu^  years  1883-1897,  etc.- 

iUTBREAKS  OF  SURRA, 


Continued, 


Yuflr. 

Datco! 

Y«iif. 

Dnt«  of 
oiubrctik. 

1838 •. .- 

OcL    18 
Sept.  H 
Oct.      6 
St'pL  13 
Sept.  12 
July  20 

1894......,, ., 

SepL      2 
jMay      « 
lABir.    30 

Nov.    26 

1889 

IgQfl , , 

lago  ,*.... 

1886.. 

18»1 

1807.. ..... 

1892 

1893 — .- .— 

NUMBER  OF  HORSES  ATTACKED  EAfH  YEAR. 


y*»r. 

Number 

yc?ar. 

Number 
ftttiitketl. 

1888 

14 
47 
2 

1 
15 

1893.... 

11 

1889 - 

1894 , 

30 

1890., .....-..„.„ 

189^ 

17 

1891 

]«90 

19 

18tf2 ...   .......... 

1897 

3 

July  20,  1893,  3  hordes  nttaclced^l  Aiisiralian,  I  Ambiftn,  1  Per^an. 

Miiy  9,  lft86, 1  case*  of  »?urm,  most  tiimsuoL 

August  30,  1896>  regular  outbreiik  commenced. 

Novi^mbcr  26, 1S97,  3  Auslmlitins  mi  Purel  slrtbles.    Flica  very  tmublesome. 

Averuge  Annual  rainfall  Tor  ten  yeiirn^  7a.40  inches. 

ATerAge  for  t*Mi  yottrs,  07.3.^  inches. 

Average  death  rule  from  mtm,  for  ten  yeura,  13,9, 

"  A»  will  1h?  obsfrvwl  un  n^ft^renoe  to  the  aUovt'  table,  the  tnoj^t  coiniuon  months  for 
surra  to  apiwar  {m%  times  out  of  ten)  were  Septcjiiber  ami  Oitotx>r;  twice  it  appeared 
ill  AugU!«t  and  once  in  July  and  Novemln^r,  resi>ectively.  When  a  rainfall  of  6,3 
incht^w  fell  in  Bombay  in  May,  18H3,  3  hors^i*  were  attacked  on  the  suuie  day,  uanieiy, 
Julj'  20.  It  was  then  considered  that  tlie  dipease  nijglit  Ik?  aec^iunted  for  by  the 
hematozoon  or  its  rei-ting  form  having  e^aped  the  great  heat  during  the  month  of 
^fay,  and  b»  have  retained  itn  vitality^  h>  that  it«  power  of  re prm luring  the  rh^ease 
would  be  in<Ti*a.sed  by  tlje  earlier  rainfall,  and  the  outbreaks  of  stin-a  thus  occur 
eooner.  But  hi  IH^fi  a  Hporadi^  ea.se  of  surra  oecnrred  amon^'  the  fame  stud,  eon8Jt?t- 
ing  of  dotne  7CX)  horses,  on  the  \Hh  day  of  May,  a  inoht  unex|>eite<l  oeeurreni-e*  a«?  up 
to  that  time  only  1  animal  (Australian,  No.  (i5,  owned  by  a  private  individual)  had 
beon  observed  with  tbe  diseaw,  and  that  wa**^  rontraeted  in  the  dbirietK  From  the 
Ist  of  the  previous  November  un!il  Jlay  9,  18943,  only  0.0<>  of  an  ineh  of  rain  fell,  and 
tiiat  was  in  tbe  lirst-n^entione<!  montli.  Consequentlv,  here  we  have  undoubted 
provi,  eonfiruied  by  niicroHcopic  examinations  of  Hie  hlood  of  the  aniinul,  tbat  surra 
may  ajjpear  in  Dombay  in  the  hottei?t  j»art  of  the  year,  when  no  raiji  has  fallen  for  0 
months.  In  10  years  1  anitual  out  of  i:i9  attacked  with  hurra  developed  the  diHea:?e 
in  tlie  month  of  May,  bul  the  annual  outlvreak  at  thes<'  stables  which  carri^'d  away 
17  hordes  difl  not  occur  until  8eptemljer,  Octol>t*r,  aud  November  of  the  sttme  year, 
toward  the  end  of  the  monsoon  8eas<:in,  On  the  otber  liand,  it  is  a  well-estahli.^hed 
fact  that  in  the  great  majority  of  years  during  winch  an  excess  of  rain  falls,  the  nn>st 
severe  outbreaks  of  tiurra  occur  In  sup{x>rt  of  tins  statement  the  follow  ing  outbreakB 
may  be  lirought  forward.  During  1894  heavy  rain  fell  on  eeveral  tfucces&^ive  Vlay»  m 
September  in  the  Abtnedabad,  Baroda,  and  neighboring  districts.  Thoneands  of 
eqtnnea  euccundjctl  to  eurra  during  the  (Jctober  and  November  following,  over  an 
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area  of  iOO^uare  miles;  and  by  ordeTof  the  Government  the  horse  fairat  Ahmedabafl 
was  abandoneti  for  a  period  of  2  yeans. 

**  Again,  on  theSahuranpur-Mussoorie  dAk  line,  77  animals  dieii  of  snrm,  at  stations 
in  the  Alohand  Pass,  during  the  mine  of  1894,  when  the  niinfall  was  in  t-onsiderahle 
excess  of  the  nonnal. 

**  In  1805^  during  the  rains,  which  were  heavy,  mirra  cauj?e<i  it«  ravages  in  over  200 
villages  in  the  Karnal  district,  Punjab.  The  losses  among  equines  in  10  villages  in 
tlie  above  tahj»il,  where  statistics  were  turth coming,  were  253  out  of  'jfrti  kept,  or  45.5 
jier  cent.  During  the  game  perimi  b'S  villager  m  the  Sahiiranpur  district,  northwest 
provinces,  loft  909  out  of  a  total  of  l^otKl,  or  57.1  per  cent. 

*'Let  us  now  consrider  the  outbreak??  which  occur  annually  at  the  foot  of  the  outer 
Hunalayae  at  Kathgodam  iJi  the  Kunuion  Bhalmn  At  my  request,  me ti^onj logical 
observations  were  commenced  at  this  station  in  1806,  ami  the  following  table  showa 
the  information  we  require,  but  for  the  pa.<  2  years  only: 

Talde  showing  raiT\faH  June  J  to  October  Jl^  in  inches. 


suaotii. 

1S90. 

IS*!. 

1«82. 

lim. 

im. 

IfiSWk 

ism. 

1897. 

Noinl  Till,  elevoUon  fl,S50  feet.fc.... 
Kutheodiim/i&lti'vaUoa  1,630  fed.*.. 

123.02 

S1.85 

I1S.7S 

126.91 

IU&A9 

86.10 

6S.85 
50.71 
63.  &i 

1U.1I3 
106  62 

KlUdwiini,  eleviitkiu  J, 200  f*?ot 

100,00 

06,91 

56.38  1 

83.78 

92,96 

09ae 

91.80 

1        Avcrftge  number  of  h t>r!«?i .... 

90 

mi 

93 

ISO 

128 

IHl 

lot 

80 

Mnpeidiec]  (of  mtm)  between  tho 
Brewery  and  Kathgikldm*  ..,*.... 

40 

10 

5 

2 

63 

8 

92 

2 

**In  1896,  19.4  inche.^  of  rain  fell  during  the  montli  of  Jujk^  and  at  tlie  time  that 
the  monsoiin  ceased  stimewhat  abruptly  in  August,  ^>0.:^l  inches  had  fallen.  Surra 
broke  out  among  the  dAk  animals  in  July,  aud  32  succumbed  up  to  the  end  of  Awgust. 
When  I  vi»itL<l  the  station  on  the  5th  cf  Septcmlier,  the  blood  of  24  i>oniee  was  found 
to  contain  the  organitJUi  on  microseo|iical  exanunatioii,  and  In  ti  animak  it  was  foutul 
within  the  next  few  days,  ujakingH^  in  all.  Different  varieties  of  flies  make  their 
appearance  during  tlic  tine  intervals  of  the  jnou.'50oiu  and  in  the  year  in  ijnestiun, 
when  the  rains  terminated  in  August,  flies  invailed  tlie  tonga  roail  in  xl^tv  large 
uuml^erj",  but  no  examples  * "f  the  fttnxifina  mormlans  were  <lifecnvered.  As  the  dinea'^ed 
animals  were  not  de>5troye<b  or  even  isolated^  we  have  not  far  to  seek  for  the  cautw 
of  the  terrible  mortality  among  the  tonga  ponies.  In  the  foHowing  year  (1897),  the 
rains  only  commenced  on  the  12th  of  July,  but  continued  until  the  month  of  Octol>cr, 
a  total  of  108.52  inches  falling.  During  ttie  hist-mentioned  sea^^on,  however,  imme- 
diately a  tonga  animal  wa^  reported  with  fever,  it  was  at  once  segrf^ted,  sfime  niilea 
away  from  the  rent  of  the  ponie.«t  wilh  the  remilt  that  only  2  animals  have  siue- 
cnmbed  to  surra  during  the  st^a^^on.  It  wrjuld  also  appear  that  the  latenesa  i>f  the 
etting  in  of  the  monsoon,  together  with  the  lieavy  downpour  when  it  set  hi,  ami 

ant  of  i*unlight  and  warmth,  als<j  contributed  and  brought  about  conditions  unfav- 
orable (nr  tlie  developnieut  of  the  I'njpfnittsoma  ajid  flies  in  geiierah 

*•  With  regard  to  surra  in  other  than  tonga  i>onies,  it  is  no  good  the  railway  eoin[iany 
gi:)ing  to  great  trouble  and  expense  in  order  to  pirovide  boiled  water,  grass  from  an 
elevation  of  6,000  feet,  clean  corn,  prohibiting  the  use  of  green  vegetation  during  the 
rainy  season,  and  segregating  all  tlieir  sick  animalf*,  if  small  private  owners  of  ekka 
nd  riding  ponies,  etc.,  are  allowed  to  kc-ep  their  disea*-ed  anijitals  in  shells  or  wan- 
Icring  about  unattended  within  a  few  yards  of  the  coiiipaoy*s  stables  or  are  allowed 
"to  |ily  for  hire  along  the  same  narrow  road.  It  t-tands  to  rciison  that  the  myriads  of 
flies  wdiich  alx^und  and  infe«tall  aniuials  at  these  seasons  have  only  to  carry  the 
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eootngion  a  <listaneeof  a  few  yarck  from  tlie  tlisedaed  to  the  healthy  animale.  In 
order  to  save  expense  and  trouble^  the  nativ'e  owners,  on  recoffniisinf?  that  their  tats 
are  suffering  from  a  fatal  disease,  turn  them  loose  to  shift  for  tfiem8»flve^;  c<nise- 
qiienlly  they  beeome  a  aource  of  danger  to  i.^sn*ry  healtliy  anitnal  in  the  neighborhood 
during  Ufe,  and  a  disagreeable  stimulus  to  the  olfartory  organs  uf  pasaeitg-by  for  a 
faryinf?  period  after  death/' 

The  explanation  that  the  hematozoon  would  havt^  its  power  of 
reproducing  incre^iscd  by  rainfall  should,  perhaps,  be  accepted  with 
soiiie  rcjserve.  At  least,  another  explanation  oeciin^  Uy  as  which  .seems 
more  in  accordance  with  analoo^y.  In  dry  weather  biting  flies  are  not 
so  active  a,s  in  moist  weather,  and  flies  which  ai-e  in  a  pupal  stage  are 
not  80  likely  to  issue.  When  a  niin  comes,  however,  fliers  issue  from 
the  pupte  in  the  dry^  ground  and  proceed  to  hreed  rapidly.  Thus, 
during  and  following  rainfall  there  would  be  more  biting  insects  fly- 
ing, hence  there  would  be  a  greater  chance  for  spreading  the  malady. 
(See  pp.  51,  77.) 

RESIDEHCfE  IN  IHTECTEU  COUNTRY. 

Of  80  cases  compiled  l»y  Lingard  (1893,  p.  49),  16.2ij  per  cent 
occurred  in  animals  whieli  hud  been  in  the  countr}^  for  varying  periods 
of  le^ss  than  1  year;  70.1^5  per  cent  succumbed  within  the  tirat  7  of  the 
14  years  under  observation. 

IITFLUENCE  OF  SEX,  AGE,  AND  BREED. 

According  to  Lingard  (1803^  pp.  47-48),  sex  plays  no  role  in  refer- 
ence to  .surra;  both  nmres  and  horses  are  affected.  Of  85  animals 
referred  to,  45.8  per  cent  were  between  5  and  0  years  old.  Of  these 
same  animals,  80  per  cent  were  Australians,  and  the  statistics  of  the 
Bombay  Tramway  Company  show  that  Australian  horses  are  nmch 
more  subject  to  the  disease  than  are  the  Asiatics.  White  and  gwky 
mules  are  s4iid  to  be  more  susceptible  than  darker  animals. 


SPECIES  OF  ANIMALS  STTBJECT  TO  SHRBA. 

Surra  is  found  especially  in  horses,  asses,  and  mules,  but  is  not  eon- 
fined  to  these  species.  Outl>reaks  of  the  dlnease  are  reported  also  for 
enamels,  elephants,  cat^i,  and  dogs,  and  the  disca.se  has  l*een  transmitted 
by  inacolation  to  cattle,  buffaloes,  sheep,  gotits,  mbbit.'*,  guinea  pigs, 
rats  {Mn^  decumanu^H^  jVesoh\t  jrrovifLns)^  and  monkeys.  The  limits  of 
iU  iiifectivity  are  not  yet  established,  and  on  this  account  all  mammak 
tuu^t,  for  the  present,  }x}  considered  as  j/oftfitUe  carriers  of  the  malady 
until  negative  experiments  prove  them  to  Im;  refractory.  No  bird.^, 
reptiles,  amphibia,  or  tish  are  known  to  harbor  the  parasite  {Trypano- 
soma,  ^vansi). 
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PABTIAL  LIST  OF  OXTTBBEAKS. 

From  the  high  mortality  of  surra,  it  may  be  seen  that  this  disease  is 
exceedingly  important  from  both  an  economic  and  a  military  stand- 
point. In  order  to  give  an  idea  of  the  losses  which  have  occurred,  the 
following  xmrtial  list  of  the  outbre4iks,  compiled  by  Dr.  Albert  Hassall, 
is  here  apjK^nded: 

1878. 
Punjab. 

Griffith  Evans,  1881,  p.  2:  Fourth  Punjab  Cavalry  lost  40  horses. 

1879. 

Griffith  Evans,  1881,  p.  2:  Fourth  Punjab  Oavalr>'  lost  118  horses. 

1880  (to  September). 

Griffith  Evans,  1881,  p.  2:  Fourth  Punjab  Cavalry  lost  114  horses. 

Before  1881. 
Arsene. 

Griffith  Evans,  1881,  p.  2:  Thirtl  Punjab  Cavalry  lost  350  liorses  from  surra  a 
few  years  ago. 

188.5. 

HUNG-HOA. 

Blanchard,  1888:  Many  mules  in  Twelfth  Reghnent  Artillery  died  of  an  affection 
designated  at  Tonkin  under  the  name  anemia  palustre,  flevre  ou  cachexio 
palustre. 

Before  1887. 

Burke,  1891,  p.  270:  Bengal  Cavalry,  180  horses  died. 

Before  1890. 

Katgodam,  Northwicst  Pkovincks. 

IJngard,  1894a,  p.  1:  Many  tonga  ponies  (principally  cabulis)  succumbed  to  surra. 

1890. 

Fazilka  Tehhil,  Ferozeplk  district. 

Lingarrl,  1898a,  p.  8:  I.ost  a  few  animals. 

Katgodam,  Northwest  Provinces. 

Lingard,  1894a,  p.  1 :  40  p<3nie«  also  died. 
Manipur. 

Lingard,  1895,  j).  1:  80  out  of  2:]()  cvjuinrrf  die<.l.     Elephants  unaffected. 

1891-1893. 

Katgodam,  Northwest  Pki^vinces. 

Lingard,  1894a,  p.  1:  15  ponies  died  K'tween  1891-1893. 

1891-1894. 

Sni-TRA-KnANA  STUD  and  Gangu  Risald. 

Lingard,  1895,  p.  2:  740  camels  have  died  of  surra. 

1892. 

Wazirabad  Tehsil,  Gujranwala  district. 
Lingard,  1898a,  p.  8:  5  horses  and  10  asses. 
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BoNEPiTT  Tkhsii^  Delhi  district. 

Lingard,  1898ai  p.  10:  48  lionBee,  3S  mnk%s^  and  8  a^nkin  died. 

'  1893. 

Bombay. 

Lingard,  1894a,  p*  1:  A  hon^e  arrived  in  the  port  of  Bombay  from  the  Persian 
Golf  suffering  from  surra, 

BURMAH. 

Lingard,  lS?Ma,  p.   1:  The  Kachnis  lost  14  elephants  from  the  dbeaee,  out  of  a 
total  of  32. 
Chindwin. 

Lingartl,  1895,  p.  2:  Bf»mhay-Bnrmah  Company  lost  24  elefihante^    valned  at 
45.000  rF. 
SJLhAranpore  avu  Mussoorte. 

Lingard,  IHiMa,  p.  1:  Outl>reak  <KVurred  hi  th*^  stables  of  the  dAk  fH>nie8. 
Sbcunfjkkabad. 

Lingard,  1S95,  p.  1:  Firyt  JIadma  Lancers?  li>f<t  49  wjuntry-brcd  horses, 
Wazirabau  Tehsil,  Gujhaxwala  iiifrriiiCT. 

Lingard,  ISOHa^  p.  8:  H  horses  and  5  a«i*eH, 

liS93-IS94. 

Gl  IK  WAR  I    mOTRlCT. 

Lingard,  1895,  p.  1:  A  large  nnmber  of  horses  and  donkeys  died  all  over  tiie 
diMricL 
MrtvsoLTtiE  Road,  hetwees  SAnARAxrfu  A>'n  RAjpra. 

Lingard,  1895,  p.  1:  Gwiiei's  of  dfik  ponies  lost  146  animaia  from  surra. 

1  1893-1895. 

WaZIRABAD   TeKSII.,   GrJRANWALA    DISTRICT. 

Lingard,  ISt^Sa,  p.  8:  Several  horses  and  ranle«  died,  being  e^iuvideid  to  45  pei 
I  cent  of  the  animals  possessed » 

189^-1896. 

BfclHOZKPlTR  TeHSIL,  FEROKEPtTR    DISTRRT. 

P^    Lingard^  lS98a,  p.  8:  17  villagts  affected. 

I  1894. 

Ajnala  Tehsil,  Amrii«ae  district. 

Linganl,  1898a,  p.  9:  Lost  62  horses,  34  asses,  1  mule — 92  per  cetit  of  horsep,  40 
j>er  cent  of  a^eee^  and  100  per  cent  of  innles. 
ArKANtjPL'R,  Nakgaua,  and  Dadri- 

Lingar<l,  1895,  p.  2:  15  ponies  died. 
Bareillv, 

Lingard,  1895,  p,  1:  One  outbreak  occurred  1,  in  which  all  aniiuals  affeete^l  were 
either  killed  or  die<l  of  the  distmse. 

BaUEFLLV    and    KANIKnHIT, 

Lingard,  1895,  p.   li  Govemmeut  loiumisaanat  department  lost  KM)  nuile:-*  in 

October. 
Lingard^  1895,  p.  1:  Honilmy  mount4Hl  police  lost  U  horses. 

GlMHANWALA  TEnsiL,  GlMRASWALA  DISTRtCT. 

Lingahl,  189Ha,  p,  8:  23  horse*^  imd  21  asees  die<l. 
jA<iAtHiKm  Teosil,  Tmbalka  district. 

Lingard,  1898a,  p.  9;  17  a>-iie9  died  —  76  pur  cent. 
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Katoodam-Naini  Tal  Toxoa  service. 

lingard,  1S05,  p.  1:  Lost  H7  animals  out  oi  12H. 
Pau. 

L         Linganl)  1895,  p.  1:  50  brocwl  marea  and  young  stock  belopging  to  HahdMjah 
P  8ir  Perttib  tslngh  dmL 

1894-1895. 

Lingard,  1S05,  p.  2:  An  outbreak  occarre<i  among  cavalry  boreea, 
GrJERAT,  Ahwedabad,  Baroda,  etc. 

Luigard,  1895,  p.  1:  A  very  severe  and  widespread  outbreak  involving  an  area  of 
400  square  miles* 

HosHiARPCR  iJlSTRtCT. 

L        Linganl,  ISDSa,  p.  9:  iU  borses  and  32  aeses  dieil — 82  per  cent  of  horeee  and  64 
P  per  cent  of  ames. 

Lahore  Tehsil,  La  ho  he  DfSTnicT. 

Liuganl,  1898a,  p.  8:  24  horses  and  22  asses  died, 

Pa>'1PAT  TeIIHIIm   KaKNAU  I>18TRKT. 

,  Lingard,  lS98a,  p.  9:  28  horses  died. 

f  1895. 

ChCniax  Tehsil,  Lahore  di strut, 

Lingar^l,  189Sa,  p.  8:  12  borsee  dkd. 
Jacsadq^ri  TEKfitLj  Umballa  niSTRHT, 

Lingard,  1898a,  p.  9:  SO  per  cent  of  b<«rses,  100  i^er  cent  of  asses  and  mules  dietl. 
Jaoraox  Tehhil,  Lrr>niANA  dibthkt. 

Lint'ard,  1898a,  p.  9:  In  the  village  of  Man  42  camels  died, 
Kark/vl  Teusil,  Karnal  DiSTKlCr. 

Lingard,  18S>8a,  p.  9:  24  borneiTi  20  asees,  and  15  miilea. 

KhAXGAH  TeHSIL,  GuJRANWALA    niSTRICT, 

Lingard^  189Sa,  p,  8:  2  asses  only. 
LoDURiAN  Teiisil,  Mooltak  district. 

Liugard,  1898a,  p. 8:  24  horses die<l— 64  percent. 

McKTSARTeHSIL,  pEROZEfTR  uihTitirr. 

Liugard,  1898ap  p.  8:  8  hni^ej*  ditd. 

NA  WASH  AH  A  a  TEHiilL  (  Juiv  tO  AugUJrt). 

Lingard,  1899,  p.  9:  lii  two  v*ilhigeg,  8  horses  and  20  asses  died  out  of  21  and  27 
L  animals,  resjKHtively, 

R*ia8llAWAR  TEKiulL^   PESIIAWA  UJSTKICT, 

Lingard^  189Sa,  p.  S:  3  horses  dit-d — IG  per  cent  of  the  animals. 
PiPLi  Teh&iil,  Umballa  I)I><trkt. 

Lingard,  1898r,  p.  9:  Surra  occurred  in  Radour,  but  losses  were  not  heavy. 
Umcalla  Tehsil,  Umballa  district, 

Lingard,  1898a,  p.  9:  25  asses  died — 20  per  cent. 

h  1895-1896. 

J  AC*  R  AON  TenFiL,  Ludhiana  dlsthi<:t- 

Lingard,  1898a,  p.  9:  38  horses  and  14  asses  died* 

KaITHAL  T£H:J^lL,  KaRNAL   l>tSTRKT. 

.  Linganli  1898a,  p.  9:  9  horses  and  71  a^>ie«  died* 

}  1S9H. 

Bcrmau, 

Lingard,  1898a,  pp*  12-16:  Vet.  Capt.  iJeorge  II.  Evans  reports  an  outbreak  among 
■  military  and  police  ponies  at  Mandalay,  and  records  2  deaths  from  s'urra  and  14 

I  killed  on  account  of  the  disease;  al^o  22  mule«  destroyed. 
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Liiigani,  I898a^  p,  10:  32  honn^  die«l  bvtw<?eu  July  1  and  September  4. 
Khakgah  Tkhsil,  Gujuanwala  di^jtrict. 

Liagard,  lH98a,  p.  8:  9  villag<i«  suffered  laes  from  gurra;  1  auimal  died  in  March, 
the  others  (?)  iliiring  Augii!-t,  Sepleniljer,  mid  October. 
PiND  Dadan  KitA.v  Tehjsil,  Jhkllm  DiyriiUT. 

Lingurd,  189Ha,  p>  8:  5  aniixiab  died. 
PjPLi  Teusil,  Umballa  district. 

Llngard,  1896^,  p.  y:  ^'Chibha"  euHered  i^mewhat  from  tha  diseaae^ 

189ei-1897, 

BoMtlAV.       BoilBAY  PRESIDKNCV. 

Llngattl,  189Sa,  p,  11:  20  horsea  dietl. 

GCRDASPUR    DISTRICT. 

Lingard,  1898a,  p.  9:  Loasee  very  small. 
jADDAhPUR,  Central  pRoviNrEs, 

Llngard,  1898a^  p.  11:  2ti  horees  in  all  died  of  e\irpa  tip  to  February  17»  1807. 

LETHALITY  OF  SURRA. 


I 


Nearly  all  authors  agree  that  surra  in  equines  and  cameU  is  'Mnviiri- 
ably  fatal/^  Thas,  Griflith  Evans  (1881,  p,  ^i)  .sajs  that  weak  animal8 
suoeunib soonest;  (p.  7)  recortls  of  tht^  Fourth  Punjal>  Cavalry  i*how  that 
no  cusei*  on  the  sick  li.^t  ever  recover;  a  few  vust's  are  said  to  have 
made  slow  progress  in  the  diijcase,  alternately  letter  and  worse  for 
over  a  j^earj  but  they  all  eventually  succumbed.  Burke  (18S8a,  p.  9) 
refers  to  surra  as  ""  extremely  fataL''  and  (p.  H^)  quotes*  Steel  asi  describ- 
ing it  as  ** invariably  fatal;"  later  Burke  (1891,  p.  268)  sayy  that  there 
ig  probably  no  disease  in  which  the  fatality  is  so  high  as  in  "'perni- 
cious anemia''  (which  he  identifies  with  surra).  Ranking  (1891a,  p.  3l»9) 
also  designates  suri'a  as  ^''invariably  fatal,"'  and  Lingard  (1893,  p.  79) 
says  that  surra  in  equines  is.'* always  fatii!  in  the  hors<\  mule,  and  eamel, 
but  in  tbeljovine  spe*:'ies  after  a  |>eriod,  during  which  the  aniuial  sutlers 
from  fever,  and  the  iufusoriau  is  present  in  v*arying  tuimbers  in  the 
blood,  the  animal  generally  returns  to  a  normal  state  of  health."  (See 
also^  1899,  pp.  SO-88.)  Pease  {1897,  p.  551)  claims  to  have  seen  thou- 
sands of  eases,  but  he  never  saw  one  recover  spontaneously;  ^' surra 
is  invariably  fatal;'-  (p.  f>5t^)  in  camels  it  runs  a  slow  course,  neverthe- 
less, in  the  end  the  camel  dies  of  surra,  sometimes  after  so  long  a  period 
aa  two  or  even  three  years;  he  (pp,  557-558)  has  seen  all  the  dogs 
of  a  village  swept  off  by  this  malady  after  eiiting  surra  carcasses. 
Cats  also  take  the  disease  in  the  same  way,  Hayes  (1898,  p.  481) 
agrees  that  surra  is  '* invariably  fatal"  unless  treated  with  arsenic. 
Burke  (1897,  p,  192),  on  the  other  hand,  states  that  if  surra  is  ti-cated 
with  quinine,  arsenic,  iron,  and  other  tonics,  by  cliunging  the  water 
autl  milking  some  variation  in  the  location  of  the  animals,  great  benefit 
and  even  absolute  removal  of  the  disease  may  be  secured, 

(Sec  also  *^ Treatment,''  p.  1^1.) 
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IMUnJNITY  TO  STXRBA. 

In  1893,  Lingard  (p,  7)  stilted  that  death  follows  the  tirst  attack  in 
all  ttii^  aiiinirtls  diseiiHsod,  with  the  exception  of  the  bovine  speciQs,  and 
that  his  experiments  tended  to  prove  that  one  attack  may  grant 
immunity  to  this  animal,  at  all  events  for  a  considerable  period.  It 
YF&s  later  shown  bv  Ling^ard  (18iK5,  p.  T)  and  other.s  that  one  attack 
doc'S  not  render  an  animal  immune.     He  ^ives  the  following  case: 

•*  An  Angtralmn  gelding,  the  subject  of  surra  in  December,  1893>  was  curetl  of  this 
dUease  by  the  administration  of  arscni<'  and  ir>ilidt.»  of  an^cnir  and  nler^ur3^ 

•'Between  March  and  Oc'tol>er,  1894,  the  animal  gainwi  235.75  pounds  in  weight, 
and  wa*  in  a  perfect  »?tate  of  health  and  condition.  Fifteen  months  after  the  dat*'  of 
the  previous  attack^  and  12  monthB  after  the  cure  waa  effected,  the  animal  was 
inoculated  with  a  minute  drop  of  surra  blood — a  mere  trace  of  jioiled  blood  l^ing 
emearod  over  a  scratch  on  the  muzzle — in  ordeJ  t*i  ascertain  whether  any  immunity 
bad  )x*en  conferred  by  the  previous  attack.  The  latent  r>eriod  of  the  second  attack 
occupied  7  days.  The  progress  of  the  diseai?e  was  marked,  aj?  usual,  l>y  paruxysms 
qI  fever  and  intermissions,  the  former  occupyinj^  a  much  more  prolonged  period  (2^ 
dayii),  and  the  latter  beinj?  sliorter  than  u^iial  (only  2  days). 

''Deatli  t*jok  place  on  the  (ifty-tJjird  day  of  tlie  di«*ease,  clearly  proving  that  ouo 
ftUack  of  surrA  is  unable  to  protect  against  a  second  attack,'' 

Qiiite  recently,  Lingard  (190t»  p.  3)  states  that  he  has  worked  out  a 
:9erum  which  hah-  been  found  tt»  poi?i>ses*8  immunizing  power,  but  didi- 
culty  hnn  teen  experienced  in  preserving  its  de.structive  power  for  any 
5ngth  of  time.  He  doc^H  not  ntate  how  thin  serum  i.s  obtained,  but 
that  his  experiments  will  be  continued. 

CAtJSE  OF  SUHRA. 

Zooiogrical  poaition  of  the  parasite  Trypanosoma,  Evaasi. 

The  parasite  in  question  belongs  to  the  Protozoa,  class  Mastigophora, 
ibclass  Flugelluta,  order  Monadida,  family  Trj'panosomidse,  genus 
^^rypant^oma,  species  Trypauosoiua  Et'iuisL     The  characters  of  these 
groups  may  bo  seen  from  the  following  diagnoses  and  kevs: 

Class  MASTTGornoRA  Bf  tschli. 

Cti^as  DiAONOSLS. — Protozoa:  Microscopic  organisms,  whose  bodies  usually  have  a 
definite  form  but  are  not  always  provided  with  a  cell  membrane;  cilia  are  ab!?cnt| 
but  the  adult  stage  possesses  one  or  several  flagella;  mouth  present  or  absent; 
usually  only  one  nucleus  present,  but  never  a  paranucleus,  and  usually  one  or  several 
palealtng  vacuoles;  reproduction  by  division^  with  or  without  conjugation  and 
eDC>'station. 

The  systematic  position  and  the  limits  of  this  class  are  debatable 
qne><tion^,  Tliey  may  be  phu'cd  under  the  rliij^ojiods  or  near  the 
ciliates.  Some  of  the  forms  which  certain  authors  admit  to  the 
class  as  animals  other  authors  place  among  the  plants.  Some  forms 
deaeribcd  or  identified  as  dage Hates  may  perhaps  be  ordy  develop- 
nMltnl  stages  in  the  life  cycle  of  other  animals.     Flagellate  stages 
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occur,  for  instaiico,  in  the  life  cycle  of  some  of  the  Mycetozoii  and 
Sporozoa.  Some  of  the  tiiigelkt^*s  described  as  parasitic  are'considered 
by  certain  authors  as  pathogenic,  1*}^  other  authors  as  harndes.s  mess- 
niateH.  Quite  a  number  of  generic  names  have  been  used  to  designate 
the  forms  reported  for  man,  but  many  of  tbem  will  undoulitedly  full 
as  Hynonym.^.  Numerous  species  an?  likely  to  be  swallowed  in  drink- 
ing water.  Under  existing  circumstances,  the  physician  will  do  well 
to  exercise  considerable  reserve  in  dealing  with  flagellated  organisms; 
otherwise  he  may  be  led  to  erroneous  conclusions. 

In  geneniL  but  especially  in  reference  U)  the  lower  forms,  it  ujay  be 
said  that  the  iirotoplasm  is  quite  homogeneous;  a  nt^arly  fluid  encloplasm 
may  he  recognized  surrounded  by  a  peripheral  ectoplasm,  the  latter  in 
turn  may  be  bounded  by  a  more  dense  laver,  like  a  delicate  cell 
membrane.  These  three  divisions  are,  however,  not  always  very  dis- 
tinctj  but  grade  almost  imperceptildy  into  one  another,  The  pharynx 
Is  a  very  supertieial  infundiliulniu;  a  permanent  anus  appears  to  be 
absent,  but  the  excreta  appear  to  he  expelled  from  a  less  reslstiint 
point  at  the  posterior  extremity,  without,  however^  leaving  any  trace 
of  their  passage.  The  flagellum  represents  an  organ  of  locomotion, 
and  there  may  be  one  or  more  presenL  The  pulsating  vacuole  is  near 
the  surface,  but  does  not  appear  to  possess  cither  a  distinct  membrane 
or  a  periuanent  pore.  The  nucleus  is  rounded  and  appears  to  be  pro- 
vided with  a  nuclear  membrane  and  a  nucleolus.  If  conditions  become 
unfavi>rabk\  as  when  the  oicdium  becomes  too  condensed  by  evapora- 
tion or  too  t-oxic  by  extreme  putrefaction,  the  flagellate  may  diseard 
its  flagenum,  l>ecome  round,  and  form  a  surrounding  cyst  nn'ml]»rane; 
upon  return  of  favoraljle  conditions,  it  may  escape  from  the  cyst  and, 
forming  a  new  flagellum,  reconuueiicc  its  ac^tive  life;  or  it  may  divide 
during  the  encystuient.  The  division  of  the  free  form  in  multiplying 
is  Usually  longitudiiuiL  In  some  cases,  the  organism  encysts  before 
dividing,  then  by  longitudinal  division  two  organisms  are  formed;  the 
latter  may  then  escape,  form  their  flagellu,  and  become  active;  or 
each  daughter  organism  may  reencyst  and  divide  further;  or  the 
mother  tlagelhite,  when  encysted,  may  divide  into  a  large  nuudjer  of 
so-called  "'spores,''  eacli  of  whieh,  ujxui  escaping,  forms  its  flagellum. 
There  may  also  be  a  complete  conjugation  of  two  indi^  iduals,  followed 
by  encystment  and  division  into  numerous  3"oung. 

It  shouhl  be  further  remarked  that,  while  some  species  are  exceed- 
ingly simjile  in  structure,  as  described  above,  other  species  are  much 
more  complicated  and  give  rise  to  more  or  less  complex  colonies.  For 
these  forms,  which  have  not  \*et  been  shown  to  have  any  ixulicular 
medical  bearing,  the  reader  is  referred  to  the  writings  of  Kent, 
Butschli,  Delage,  Calkins,  and  others. 

Authors  are  not  united  upon  the  subdivisions  of  this  class.  Some 
writers  admit  three  subcla,sses,  others  admit  four,  still  others  admit 
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five.    The  following  key  will  aid  in  determining  at  least  three  subclasses 
which  are  recognized  by  most  authors: 

KeV   to  the   SuBCLA«8E8  O?   the   MA.*<nGOPIIOBA. 

1,  protoplasm  of  boily  not  reticulate --. 2 

Protoplai^tii  reticulata  or  braD(*heil;  one  flajy^elluin  (feeler)  j>rei»ent;  a  firm  nifiii- 
brane  prei^ent;  marine  organisms  of  considerable  eize,,.. *Cystoliai?ollata. 

2.  Shell  usually  has  two  grooves  or  furrows,  one  ninning  around  the  body^  the  other 

longitudinally ;  nuirine  and  fre«h- water  forms ..... _ DinoHagel  ht In. 

The  groovers  or  ftirrow!?  are  absent Flagellata. 
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BUBCLA&8  FLAGELLATA. 

SrartAss  DiAnxosis-^iraj^tigophora:  Small  organisms,    naually 
define*!,  mononiu'leate  body,  with  a 

£niiie  anterior  end  bearing  one  or 

Bore  flagella;  aetively  motile  during 

life,  but  j»oesegsiiig  power  of  encj^st- 

ment;  reproduction  by  longitudinal 

fltri^ion,  in  free  or  eneysted  gtage. 

The  Flagelluta  represent  the 
only  ^iiV*elass  of  Mastij^ophora 
which  at  present  conies  into 
consideration  as  parasites. 
Owing  to  the  minuteness  of 
the  olijecU,  hence  the  difficulty 
of  recognizing  characters  for 
classification,  there  is  a  wide 
difference  of  opinion  among 
authorf^  relative  to  the  subdivi- 
sion of  the  subchtss  into  orders, 
families,  genera,  and  species. 


with    a    i'harply 


ORDEIi  Mo  NAD  IDA. 


Fio.  1.— Diagram  uf  viirinllone  in  life  cyrle  of  fiagel- 
ltatL'9:  1,  n  young-  fia{,'ellatc;  2,  adult  fl<L|i?c1lalo:  \i, 
longitndlniil  tllvisioii  of  a«luU  frt-e  form;  4,  (lnunhuir 
Qa^i^Uate;  5,  eiu^ysUilion;  6-^,  divklon  into  iso- 
Bamt'tf!*;  x,  division  into  macroffitmetcB  and  mk  ri>- 
guinett:?,  thanutoriiitk'  furftomu  Snnn»:  %  oonjiigrttfon 
of  Uie  lw^>RaJiieli*j*;  i/,  conjuifallon  of  the  micro-  und 
maer»>|tfumetes;  10,  rc<*tfD|f  stage— siy(rr>ti':  11-12.  di- 
vifiitpu  iulu  yourtg.    (  AUlt  Dofloin,  1^1,  p,  Kl.  i\g,  29.) 
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Ordinal  diagnosis. — Flagelluta: 
Independently  living  organisnii?,  but 
in  some  cases  forming  roloniea;  ar- 
rangement of  the  flagella  varies:  1 
flagellum,  usually  anted t a-,  or  2  equal 
flagellai  or  2  une^jual  (lagella,  or  1  large  and  2  Fniall  flagella;  UJidulating  mend>nine 
may  Ije  pre:?ent. 

Family  Tkvpanosjomuj.e  Doplein,  190L 

FAMiLy  diagnosis. — Flagellata:  Parasitic  forms  with  one  chief  flagellum  directed 
anteriorly;  in  some  forma  a  9e<-ondary  tlageUuiii  dire<-'ted  posteriorly;  body  usually 
with  two  angles,  and  Wf>und  more  or  less  in  the  form  of  a  sjiiral;  one  angle  of  liody 
provided  with  an  un«tti luting  meuibrane.     One  mieleua  and  one  centroniome  present* 

Type  r. en i  s. — Trijpii  mtf^oma. 

The  faiiiih^  at  present  contains  two  genera,  which  are  distinguished 
as  follows; 

One  flagellum  propent,  extending  from  the  cenfrofome  along  the  undulating  meni- 

brane  and  i>eer>miug  fret  at  the  anterior  extremity .JVi/paHosoma^  p.  62, 

Two  flagella,  one  extending  anteriorly,  the  other  posteriorly. .  Trifpanoplamna^  p.  72, 
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Generic  diagnosis. — Trypan«>iiomitlip:  Body  fnsifomi,  presenting  a  lateral  k^ngi' 
tiidinat  imdiilatiui?  membrane,  the  thickened  bonier  of  which  tenuinate^  posteriorly, 
in  the  iKD^t^^rior  half  of  the  borly,  io  a  "eentrosonie/*  and  is  prolonged  anteriorly  in  a 
free  major  tlagellmn;  nucletis  generally  ant<»riorj  there  is  a  tendency  to  agglomer- 
ation by  the  posterior  extremity;  dtvimon  longitniiiniil  and  unequal.  Parasitic  in 
hlooii  of  vertebratee* 

Tytb  spKcrea. — Trypanomma  roi^toriurn.  I 

Doflein  divides  thin  genii.s  into  three  subgenera^  as  follows:  I 

1.  Major  tiagelhim  present .... - 2* 

Major  llagellum  alrt*ent,  or  very  short  and  thick . _ Trifpnnomma. 

2,  Undulating  membrane  eontinned  posteriorly  in  a  flagellum,  m  that 

2  flagella  are  present - Trypo'iwmonm. 

Ptmrterior  flagelUim  abeent^   undulating  membrane  ending  on  or 
before  end  of  bo<ly Ihrjxionomn, 

From  our  present  knowledge  thl^  division  is  not  free  from  ol>jeotion. 
Dufiein  is  in  eiTor  in  selecting  two  of  his  names:  Tn/panosomu  would, 
of  course^  remain  the  subgenerie  name  for  the  ^roup  eontainini^  7/\ 
roUiftnnnm.  If  Tr,  Kvanm  were  recognijsed  as  l>elonging  to  a  distinct 
subgenus,  HerpetoHttma  DofU^n,  1893,  would  have  to  be  rejected  in 
favor  of  If(PTH(Uonimias  Mitrophanow,  1883,  as  Doflein  includes  both 
7)',  cf/hiti^  and  Tr.  vnramli  m  IferjH'tosoma.  Lave  ran  &  Mesnil,  how- 
ever, have  shown  that  Tr.  roinfminm  pre^^enti^  the  same  characters  im\ 
the  other  trypanoHomes.  and  a  division  of  the.se  forms  into  subgeneiTi 
hardly  seems  justihed.  Trypifnohumas  Danilewsky^  1S85,  can  not  [x^s- 
sildy  tiike  Ti\  DfniUdVshjl  as  type,  unless  all  of  Danilewsky's  names 
are  rejected,  and  the  subgenus  is  attributed  to  Lablie,  1891.  Trypan- 
omofujit  was  based  upon  structures  interpreted  as  young  stages  named 
Trypmiomonas  t^anarum^^ Trypanosoma  rotuiarium^  hence  takes  this! 
species  as  its  tyjxs  and  thus  becomes  a  synonym  of  Tnjpanomttia  {Try- 
pammmw)*  Laveran  &  Mesnil,  li*01g,  have  now  separated  **  Tn/pan- 
omma  (TrypatK/mmm^y^  of  Doflein  as  a  distinct  genus,  Trypanoplmma^ 
with  Trypciwyplasima  Borrdi  as  type  species. 

•Syxosvms. — Under  vim  rri^^a  Mayer,  1843  [not  Ameelm   Ehrenhorg];  T)'ypnnomma\ 
Gruhy,  IS43(type,  'D\  BanguinU^Totntorium);  Jfo^asLieberkiihn;  ? (tlobufnrin  Wedl» 
1850  [not  SwainH.,  1S40,  molhisk];   Uadalhm  Ray  Lankester,  1871  (type,  IL  rnmtrum 
^Tnjpanosoma  roiatorium);  I ftrpetom onas  K^nit^  18S0  [only  in  piirt,  as  the  type  la 
IL  mnsi^x-dome9iiat\\   Pfiram^ioifirn  Grassi,    1881    (type,  P.   foiitfttHs=Trupa)iO»omn 
rntntorhim);  *'  'lyipnnofoma oi  Gruby"  of  Ijincasan,  1S82,  and  Balbiani,  1888;  Hn'mato- 
monuA  Mitroi*hftnow»  1883  (type,  If.  enbilh);  Tnjptmowfm<w  Danilewi^ky,  1885  (type, 
JYjffmnomomtM   rmiannn^Tnjpajiosoma    Tolaiorinm);    '*SpiToch:dc    of    Steely     1885* 
tintv^i  al^o  as  Spirorhrtjc  and  SpiriK-hwtn];    *'  Ihmotomonnn^*  of   Blanehard,  1888; "J 
uhmtMitiiuifuuiix"  of  Crookshank,  18813,  as  **8ul)genii8;"  *'  TriponomomtsCrtiok' 
td  Balbiani,  1888,  p.  3*J9  [probably  a  typo^aphie  error  o  for  «,  and  ecmfusion 
^^ween    Tnjpamnnonu^  Danitewsky  and    Tnchonvma^y,  *' 2V;//><Tm>*omf*j»  fimby "  of 
^nraran,  1895;  7>v/>ayio«07n«7?»  Chauvnil,  189(1;  ''Trypanommr  Gruby*' of  Buffard  A 
V  r,   1900:   ''  Pamm^cwidra  Qmm,  1882"  of  Laveran  A  Mesnil,  1901;  '^  Trtj- 

^H  !etn,  1901/'  tyj>ojj:niphical  error  for  Trtfpanosoma. 


Description  op  Plate  I. 

Figs.  21-29. — Reproduction  of  Trypanosoma  Lewisl  in  the  rat.  X  about  2,000  dia- 
meters.    (After  Laveran  &  Mesnil,  1901e,  pi.  11,  figs.  1-9.) 

Fig.  21. — Slender  adult  form. 

Fig.  22. — Swollen  form  preparing  to  divide. 

Fig.  23. — Division  of  the  centrosome  and  of  the  base  of  the  flagellum. 

Fig.  24. — ^The  division  into  two  organisms  is  almost  accomplished;  one  of  the  two 
individuals  bears  the  old  fiagellum,  the  other  a  newly  formed  short  fiagcllum. 

Fig.  25. — Stage  of  multiplication  with  4  elements,  3  have  new  flagella,  the  fourth 
bears  the  old  flagellum. 

Fig.  26. — Stage  of  multiplication  of  the  nucleus  and  of  the  centrosome,  not  yet 
accompanied  by  the  division  of  the  protoplasm;  one  of  the  flagella  is  larger  than  the 
others. 

Fig.  27. — Complete  rose  duster  of  10  small  elements  on  the  point  of  separating. 

Fig.  28. — Free  young  form. 

Fig.  29. — Young  form  in  the  act  of  dividing. 

Fig.  30-35. — Ingestion  of  the  trypanosoma  by  phagocytes.  X  about  1,100  diame- 
ters.    (.\fter  Laveran  &  Mesnil,  1901e,  pi.  11,  figs.  10-15.) 

Figs.  30-32. — Three  phases  of  the  digestion  of  trypanosoma  by  mononuclear  leiico- 
cyt€JS  of  the  peritoneal  exudate  of  a  guinea  pig;  two  of  these  leucocytes  have  also 
swallowed  blood  corpuscles. 

Figs.  33-34. — Two  phases  of  indigestion  of  trypanosoma  by  leucocytes  of  the  perito- 
neal exudate  of  a  rat  having  active  immunity. 

Fig.  35. — Chromatic  mass  in  a  leucocyte  of  a  rat;  passive  immunity. 


.  Upt,  B.  a.  I.  1901. 
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Reproouction  of  Trvpanosoma  Lewisi  in  the  Rat 
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Plate  II, 


Trypanosoma  Lewisi  of  Rat  TRVPANOsoMrAsrs, 

.  M,  Uiiiiin  tit  lvn>  lry|:wiiinj»M}rne«:  !3g,  IJT,  |iHmary  uKJurlonierHtkin  in  m  roNt*  rjiwtrn 
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The  genus  Trypan (muh a  bus  proved  to  bt^  very  important  from  the 
stuivilpoints  of  compamtive  medicine  ^xud  natioiuil  ocoiiomirs,  bul  its 
ru  lilt  ion  to  bum  an  mc^dicine  is  at  prcrfent  probU}mati(\ 

Rats  and  fro^s  arc  the  most  convenient  hosts  from  vvhirh  to  collect 
trypano8omo8  for  study.  Thei'c  is  quite  an  extensive  literatLire  on  the 
group,  the  more  recent  articles  containing  both  biblio^ntphies  and 
technique.  The  nomenclature,  in  part  at  least,  does  not  appear  to  be 
firnily  established.     The  following  are  the  best  known  species: 

A.  TnvpAN'i-JROMA  OK  Mawwalh. 

TrjrpuiOiiuDiii  IiCwImI:"  i  Ki'nt,  18SiJ)  uf  rj*t  tr>'tiRnoHomtiuils. 

(Figures  2-120 


Flo»  2.^Tnj2nimn¥n!in  Lrti'itii,  cimifplL'tfly  dcvelope<1;  n^  nucleus:  c,  ct'ntrosame:  m,  uiidultitiug  mvia- 

brnnt!;  /,  fltigellutiL     X  aUmt  2,OU0  diatnetcrK.     {AfU:t  Lftvcmii  tfe  MesiiiJ,  1901e,  p.  (m.  tig.  L ) 
flG?.  '^iy.—TrtfpiViomma  Uywifi,  in  procoss  of  dJvlMoii;  (1*?.  U  ♦'hosv^  n  snmll  tryiJjvnosofnft  fm  tho  [wint 
of  KTdmtfng  from  the  molhur  pfirAAite.     X  nbout  2,000  UlunuU'rs.     ( After  Luvcntn  ^  Mcsnil,  lWlt\ 
|i,  f\t^,  figs.  2-5. ) 

hoB.  7-l(J.— <Jlher  form'?  of  multiplicntion  of  Tnjitanosfjttia  Len^UL     X  nbout  2,000  dliimcters.     (After 
Liivtrun  A  MesniJ,  FXHe,  p.  (590,  W^^,  C-S.) 

^o,  Il.--Mukiplyiiig  Atnge,  In^utllK-iently  ataiued,  so  ihoil  the  flngenu  ure  not  visible.     X  nWut  2,UUI> 
J  diameters.     (After  I^veron  A  Mi'snil,  IWIe,  p.  OSS.  f\g.  10.) 

S^PEc^iFic  DIAGNOSIS. — Tnjpanof^oma :  8  to  10 ;i  lon^,  2  to  3w  broad;  24  to  25//  long 
[ly  l,4;j  luniiil  (  Uiveran  <fe  Megnil,  IS'Ol );  a  very  refringent  granule  (near  centrosome) 
plivrf*  of  which  a  clear  vacuok^  is  eeeii  in  etiiined  preimmtion^.  '*Aniniidrule» 
exi*ee«Hngly  minute,  attenuate  ami  verm icn lac  imtler  noniial  comlitmns,  but  liitj;!ily 

jlymorphiu  ami  faftahle  of    a^uming  a  variety   of  contours;  flagellum    single, 


1 


•BYXONVMs.^i/cT/Jdomarirw  Zrf'tnVi  Kent,  1880;  **  Herimnonag  Lnmi  (Kent),'M880 
(lapsus);  Triehomomis  Lewm  (Kent)  Crook.shank,  1886;  lia^pdomonajt  Leufmi  Dani- 
lewsky,  IH89;  Trt/panotfionftA  muriUfft  iJanilevvskyj  1889;  TtypftnomoDfU  Lnr hi  [K^^nt) 
I^bl>i'«j  1H91;  TryfKDiommn  Leuiai  (Kent);  Trtjpdnmama  miif/itiHiji  Kaniharky  Durhatu 
*fe  Blandford,  1898  (not  tiruby,  184:^);  TnjpunoJinmn  mnorttm  Borner,  IHOl;  Trifprni- 
momit  {Ihrpctonamn)  I^tvm  (Kent)  Dotiein,  190L 
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tertnitiaU  two  or  Uiree  tiiuee  the  leniarth   oi   the  extendefJ   IjchIv;  sm 
Veside    ♦    ♦    *    jia  yet  detected.*' 
Habitat. — Blixxi  of  rata  (^fta  raUiUt  M,  ikctitmrnus^  Jf.  ntfe»eetift)  and  hamster 


17 

Fl(i8.  12-17.— Involution  ii»nii4  of  3ri/ijitiT*w*owa  Lfu'(«t:  Fig.  12,  IryjMUioKima  in  Inish  blLXnl  of  tho 
KiilntiL  pi^;  fig.  Ki»  trypaiKMKjma  iti  a  colored  prepimttion  of  ^liiai  pig's  blcxid;  c,  eentrosonu';  r» 
vacuole;  tiifs-  14,  15,  trypntiOftomeB  colore*!  nftcr  beluK  iwentj  d«7«  In  the  relrlgorator;  %.  16, 
«lt*Xormed  tryp&ncMioine,  AfterSdnys  In  a  hanging  dro;*  {MmkI  jiiid  ternm  of  dilckon);  fig.  17.  i'€ii- 
trrr^iomc  and  Uagidlum,  in  a  colored  preparaLlon.     (After  Ivivenui  &  Misnll,  1901e, p,  iS68,  fl|p,  11-16.) 


1ft  ^^        i9. 

FiOK.  li^-'QG.— Leucocyte  in  ibc  perUoutmJ  cxadau^  of  a  mt,  feeding  upon  a  trypanonoinc,  tour  hours 
after  the  intrapi^ritancal  injection  oi  trypuaosomaUc  hlood:  Fig.  18,  movements  of  iryiiatiocoinc  aie 
^tetlncU  but  somewhat  Alowcrr  fig.  19.  five  mJnutes  kter;  Ug.  20,  £ve  mlnatcs  itill  lalcr.  (AJier 
Lavemn  •&  Mesnil,  19aie,  p,  706,  fig,  17.) 


liai;  IMl,— Tt;,  y^/.   Fti^.  39,  simple  organtsin:  flf.  40,  nmm  veaultiiur  fr«m  4liTS«ton, 

dzaiuu  from  liviuf  spt?cinit;ti;  tlK.  41,  llie  fame,  lioxn  pn;|ittroc1  specimen.    (Alter  6enn  4  Waale- 
tew  sky  [copied  Itoul  Poftcin.  1901,  p.  G2,  Hg.  3C].) 

{Cncttwi  arpoltif).     Flea9,  aiid  perhaps  lice  also,  may  tmu^tmlt  it  from  auimal  Ili 

anlmtil. 
LiTBttATURB. — See  especially  Lingaril^s  various  papcre,  and   Laveran  &  Meanil, 
We,  pp.  673-714;  Kabinowit^ch  A  Kempaer.  1809,  pp.  251-2^4.     (Sw  also  p,  125.) 
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There  is  some  doubt  an  to  whether  the  parasite  found  in  tin-  lianister 
is  identical  with  that  of  the  rat.     Trjpnnosome.^  are  also  reported  for 


Tlfi.  ^.^-Tr^ian^iirima  Leiruri  ia  rat's  blcxxi.     "  JL>iMfoiutir>n  ok'  a  ro^-Ue,  with  radfallj'  nrrauecd 
dvvejoped  youug."     (Alter  lUtiinowitseh  &.  KempricT,  li*«9,  pi.  3,  fi^.  27.) 

other  rodents  (liandicoots,  i-abhits,  spcrmophilcs,  arid  guinea  pigt^),  but 
the  deseriptioiis  are  not  such  that  they  can  be  elas-sified  with  certainty. 

TrjrjMMMHkiiiiEi  Kvui^il*  (Sbevi^  1^8a)  uf  i^urra  ihcrriieii^  etc)* 

SPBcinc  DiAQKOsta. — Trypanosoma:  2l>  tti  oO//  Ion*?,  1  to  2//  broad. 


Fm,  43.— 


;  Emnfi:  Twft  apcctmen*  are  dividing. 
im6,  p.  91S,  fiir.  1«S.) 


X  1,200.    (After  Kvam,  itt  Ciooksbiiiik, 


■SruouYMB.^ — [Gernis  not  imtnuJ]  /tT<>.r  Evans,  1881  [not  entitled  to  priority] ;  S/zirtt- 
rhjrte  Evami  Steel  [not  a<'ceasible];  *\Spiroch,rta  Evansi  Stet?l/'  1885,  of  Crookshank» 
18W;  Mfrmfiiomontu  Emn^i  (Stetil)  Crt^oksbtiTik,  18^0;  Trirhoimmm  Emml  (Steel) 
CrcM>kf*bQiik^  188G;  Ilnnotomonin*  Efanmn  Dlanelmrd,  1888;  **  Trichomonas  mtigi(hm 
Cror»ki*hank*'  of  Balbiaiii,  1888,  p.  309,  and  Veterinarian,  London,  1890,  p.  2;  ''Spiro- 
chetiv  Emwtii*^  of  Nariinan  Jk  Vaz,  1893;  ** Spirnchitta  Evavsii  (Steel)**  of  I^veran, 
I8t*5;  TnjpanosomHm  Iik^anm  (Bteel)  Chauvrat,  1896;  lytfpanommm  Eranm  (8tt?el) 
PeaPC,  18*^)7;  Trrfpnu(mmm  Emumi  Pease,  I8i»7;  Jlfr^fuhmmua^  Lfwisii  (Steel)  of  Dan i- 
li?weky,  1889"  TVy[*n7ur>n(tma  ( Hrrprtommn)  Einnsi  (Steel)  Doflein,  1901;  **  TViWiomwuw 
tanguinii  EvmmVTookBhaiik'*  of  Doflein,  IDOL 
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86  BUHEAU    OF    ANIMAL    INDUSTBY, 

Habitat. — Blood  of  Uotsc^,  iiiulet,  raiDele,  and  elephaiite  in  India;  tmnsniitsible  to 
ciittk»,  buffaloes,  jshc^p,  prnuts,  rabbifp,  guitien  pigs,  raU«,  dt*gp,  cat**,  and  monkeys. 
8urni  may  Ix;  trannrnkted  by  tlies, 

TrilijinuifOJiim  Brurll*  IMlDimer  k  Brjiilforil,  l^QQn  of  iHttae  dheiiiit*  (honcf^A,  »tc.). 
(Figures  44-40.) 


-^^f^ 


Flo.  A4.—  Tn/pwto$ifiHa  lit  ticii  ekmong  blood 
corpuKc  1  e«.   ( Aiter  Koch ,  1896,  p,  66,  fig.  1. ) 

disiease,  and  transmitttfd  from  aoinial 
(am).     (1^14.- also  p.  140. )  • 


Specific  niAONosii*. — Trifpatmmmn:  25  to 
30/*  long,  1.5  to  2.5  ;i  broad.  As  comjiared 
witb  Tr.  J^^mt' the  posterior  t^xtrcmity  of  TV. 
Brttc'd  18  not  eo  sliarp,  tbu  undulating  mem- 
brane u  broader  and  more  plicate,  the  proto- 
plasm colore  more  easily  and  more  deeply, 
and  movements  are  less  active.  Tlie  proto- 
pliu^m  contains  granule.^,  which  accumulate 
primipally  in  anterior  half^  some  of  which 
are  as  large  a^  the  eentrosonie,  and  they 
color  the  same  m*  tlie  centrosome;  centroRjine 
divides  l>efore  the  nticlcus. 

Habitat, — In  bh>o<l  of  Afriiau  horses, 
mule*",  asscp,  cattlf,  l>uffaloe3,  antclopeB, 
cameb,  hyenas,  and  dogfl;  I  ran  smi  foible  to 
rati*,  ratiji,  niii^,  and  rabbits,  he<^l|i:ehog,  don* 
key  J  bosch-bok,  hybrid  of  Kcbra  ^  xhoree  9» 
horg«  ^  X  zebra  J ,  ass  (J  X  »ebra  9 ,  guinea 
pigB,  goats,  sheep,  monkey  {}ftiaicnn  Wir^u^), 
and  weaM'l;  cause  of  iiagana^  or  tnt^tsc-fly 
t<>  animal  by  the  tsetse  fly  ( (t!tjH.wia  nionfi- 


FiQ.ib.'-Tfypanmoma  nrucii:  c*,  cenlrosora*?;  /,  flA^^ellum:  wt»  uudulatlng  membrane:  »,  nnclens. 

X  n»Kmt  1000.    (After  tavt*nm  JL  Mesntl,  IQcila,  p.  827,  fig.  1. ) 
Flo.  46.— The  Nime,  beginning  to  divifl*-*'.   two  t'eiitrosomca  lire  pre^nt,  and  the  flugcllum  \&  now 

d  I V  Id  I  iig.     t  A  lUit  Lii  V  e  no  i  A  M  e-tu  1 1 .  I  &t)l  li ,  p .  3^7 .  lig.  2. ) 
Figs.  47^9.— Punber  Etogx*^  nf  divLsJoa.    (After  Lavcran  &  Mesnil,  19&U,  p.  227,  flg&  3-^) 


'SYNosvMft. — Trypiimmtmu  Bnmi  Plimmer  &  Bradford,  1899;  **  Tnjpttnomma 
i?m<rj**  of  Si'hneiderife  Bnffard,  IMO;  Trtfpantmpma  [Herpctosomn)  Brucei  Plimmer  & 
Bt^dford,  of  Doflein,  UK>1,  p.  64;  Hir}fdvmona$  Brucd  (Plimmer  &  Bradford) 
Laveran  ^  Me^tnil,  UK)1. 
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Tf7p«»0iB0tuji  ft|aJ|icrdtttt*  Dnicin,   llKIl,  of  diiiirliif^  (hnrsps,  ftp.)» 

(,  PI  ^iros  50-51,) 

8PECiFit  DiAGNOSiSw — Tvijitanosomu:  IS  to  20  «  long,  2  to  2,5 /i  broad. 
Habitat. — Blood  of  hon?e  and  ass,  and  tranifinisfiiblo  to  dogs,  rabbits,  rats,  and 
wliite  iijico.     Considered  the  oause  of  dotirine  (mala*Ue  du  coit;  Heschsilkrankbeit), 
50  ai 


I 


WjQ,W.—  Trj/iMuomimatyui  pent  urn  in  bknxl  of  ft  rat,  four  days  lifter  lu  fi^eifon.    (After  Roufrct,  IbW, 
p.  722,  fl^,  'i.)    Flu.  5L— The  wune,  clgbt  days  iiflut  ink^titJiL    ( Aricr  Rwiget,  1896,  p.  7'Z2,  fig.  3.) 

ttiid  transmi^Tiible  by  foittip;  Algiern,  France,  and  Spain.  Nocanl  V^lii'veti  dfjurine 
w  iilentical  with  siirm  and  nagami,  and  doubta  exist  m  Xlm  irund«  of  gome  observers 
whether  TV.  ffjuiperdum  i«  actually  the  cause  of  the  diaea.se. 

(FlirurcW.) 

SpECinc  DIAGNOSIS, — Trtfpdnoeomvi:  Length  3  to  4 
t lilies  the  diameter  of  a  red  corfjysele. 

llviiLTAT. — BlrHHl  of  hon^s,  mules,  aaae^^  hogs,  and 
water  hogs;  tranFmiKsible  to  whko  and  gray  rata  and 
mice,  rabbiti*,  gninea  pigs  ( rarely  )t  d<igs,  goati^,  sheep, 
t'liii'kt'uj^,  tiirkeyjs^  ducks,  monkeys  {Ni/ctipith€CU9  feii* 
mitf),  luid  otlier  animals;  SoutJi  Anieriea, 

TrjrpanoKona  k|>.  of  mnn. 

Xepveu  (1898)  has  reported  the  pr*esencc  of 

Tn/jHtnomNui  in  man,  hut  siit isfsictory  details 
are  lucking',  and  the  British  Modical  Jotiraal 
of  Junuary  4,  19^2,  publishes  a  short  tele- 
tfnim  from  West  Africa,  reading:  ^^  Trtjpun' 
(moma^  European,  peculiar  syiiiptoins.  Duttun/'  Additiotial  cletnils 
of  Dutton's  case  are  reported  in  the  British  iledical  Journal,  January 
11.  Further  than  these  three  references,  we  are  nut  acquainted  with 
any  original  re|x5rts  relative  to  trypanosoiuiusis  in  man, 

•SvxoKTMs. — Dryiianoioma  {H^nrpdamma)  equiperdum  Doflein,  1901,  July  1; 
**  Tryaitogorita''  {Hcrpetmoma)  emdpcrdum  Dofleiri,  1901  [misprint];  Tryptmogoitia 
llougcii  Lnveran  «&  Mesnil,  11*01,  Jul)-;  Tnjpanogoma  {Jla:matomoutu)  rquiperdum  Dot- 
letn  of  Liihe,  19(.12. 

^•tivxoNYMs. —  Tri/ftanomma  ffpihta  Voges,  UN}1;  JVffpiinoifomn  etiuiTium  Vo^*i^  ^l 
RaillicL  1901. 


(Art«rfUmiiK5iHn,mi»  p.COi.) 


m 


BtimBACr   OF   AKDl^L  l^DrSTRY, 


TiTpflncwoaiA  Hvlum*  DutillnMkjr,  iSSSs  of  atUn  lr]r|iiiiio«oiiii«iiU» 

I  Figures  (a^M.) 


17108.  IAi^.-^'-Si|g>flM)IMiaA0lMn,  Willi  pOStOior  Vitmiolefi:  a  titidtrus  wllti  h  hulic}  cau  be  vrr>-  rend  11  y 

Fto.&S.— A  mote  mrc  fnnti  of  Tfyitammtma  avium  (with  «  iHscUiMrte  jfurlace— 71r.co*fa/»inO,    (Altor 

Fio.  fiii.— Lftt^^?  TrifpaniHtofnn  {  Tt\  vnijut).     (After  Panne w^ky.  ISWJa,  i»l.  2,  fljf.  ac.) 
Flo,  57.— Tlicsamt;  cnUr«  T>ody  umlnkicd.     (Alter  Imiiikivsky,  1889a,  pL  2,  tig*  37.) 


Fio*.  !*-«»*— Ordinary  frirtni  of  Trmmno^ymn  minw.    (After  Birtiilewsljy,  1»S9,  pi.  2,  flgit.  39-40.) 
Fie.fiL — Fueitcknne  Trypano»fymti  of  tiirdf,  lKft>re  loD^tiidiiml  divislou;  the  cli»me(crlKtk'  c'itrrc«af 

Uic  OA^fUum;  o,  retcacUon  of  the  ututuJiiiintf  membniue;   h,  division  ol  the  nuclcun.    (Afler 

DftiaJewsky,  1W».  pi,  2,  flf;.  44. ) 
Pfi»u  <U.-'C«i«aXnuuUoi]  of  Gl:  dh'^iiuoti  in  a  and  6;  in  o  is  lonnnS  •  new  fl«ciellym  .iHiieli  «lcm6«lM 

rupi'lly.    ( Afk  r  Panilew*ky.  im^,  pL  2.  flg,  45/) 
Fio.  ti»1.— Ci:)Dtinutttiim  of  02:  dlvifttcm  n  taiA  b  almojut  rompletf*;  fn  a  the  mobile  flageHniB  fofnu 

ohnntcteristic  nines,  which  indipntCTthtit  th*»  dlviKinn  of  the  iwrt  (<i)  Il«ell  1»  nbout  to  tiikc  pliic«; 

e,  a,  mixer  Itnc  m^pamUim  of  b,    (Alter  iMnlk^wwIcy,  ]«»9,  pU  2,  tig.  4fl. ) 
Fia.  A4.-><t,  b,  SfMMiimiiiiM  tif  two  ytiiiiir;  TrffprtfTO^ftmn  tnium  ttiler  loacitttdinal  divltUmi;  n«  n  llllD 

iiyatltic  borrJer  (wtiich  will  urtdniatc  later),  And  a  young  flag4?llum;  &,  a,  Alidad y  mi  uiutulAUHf 

mohtle  nunubraiie;  the  uiidul*»iioii<?  irtart  rrcira  the  rot»t  of  Ihe  flAgellimi;  c,  d^  Uic  i 

only  tti ore  i ft* v eloiHHj .    i  A  f t er  l>n  n i  I  e  w « k y ,  1  kh9  .  pK  3,  fl^.  C«. ) 


*  S Y No,N y MS. — 7Vj//xi no»om a  a ri urn  Dan  i le wa k y ,  1 8S5 ;  2Vy/>a nosomn  /umfmrme  Dani- 


KIGHTEm(Tfl    AKOTJAL   KEPORT. 


fifttjupic  mjteOirogiB. — Tnfpanosoma:  18  lr>  flO //  Jon^;  body  cyiindnca],  compact, 
iomiormr  «n<i  liotrM^enefjtw;  anterior  extremity  irradaally  atterraate^  and  coTjlmtiing 
dircrtly  into  a  long  or  t^hort  fiajrelUim;  Qagellain  intimatoly  united  with  undulating 
nieriibrane,  which  extends  from  flagellum  to  pogteriar  extremity;  nackfU^  epherieal 
in  equator  or  anterior  half  of  body. 

Habitat.— Blood  of  binis. 

Danilewskj'S  use  of  technical  names  is  so  confusing  and  witLout  sys- 
tem that  it  is  often  difficult  to  interpret  his  writings.  Strictly  speaking, 
he  does  not  follow  the  Linniean  system,  and  it  would 
perhaps  be  allowable^  under  the  Code  of  Nomen- 
clature, to  ignore  all  of  his  technical  names. 

1  TijfmiBBiM^  SlicHId  Kent, »  ]S«0. 


{Tignn^  65,) 

Diagnosis.— 2V|5W7ioj*oma,*  *'Body  flattened,  and  flemiltmate 
when  at  re»t^  it£i  convex  niettibraniform  border  serrated  or 
presenting  a  ljea<it^d  aspect;  straight,  lanceolate,  and  pointed 
at  t?ach  extremity  when  in  motion,  not  produced  at  either 
end  into  a  tag- like  prolong;ation;  the  raembTauoug  bolder 
often  spirally  convolute  around  the  thicker  central  portion, 
the  entire  body  assuming  under  Huch  conditions  an  au^jer-like 
ai«r>ect.     Length  l-176<r.''     (Kent,  ISHO,  pp.  219-220.) 

HABiTAT.^Cecuni  and  ileum  of  ehiekenis,  ducks,  geese,  and 
?  pigeons. 

As  the  genus  Tri^panomtna  is  composed  cJiiefly  of  paiusites  which 
live  in  the  blood,  doubts  arise  in  our  minds  as  to  whether  this  species 
is  correctly  classitied.     Leuekart  (18*k>)  based  Sieitoloj/ku^  upon  it. 

C,  Trypanoaoma  or  AMmtmA, 


Fro.  65. — Ti-^t/p nnogftma 
nnnhL  ( After  Ebcrth 
[orlglnnl  not  nccci^i- 
bk\  flgarv  toplod  frf>m 
Uoflciii,  1901,  p.  59.  lig. 


TrypAiioAoiiia  rotttoriu 


(Flgnrc*  66-70.) 


Specific  diagnosis, — Trypanomma:  40  to  80  ^  long  liy  5  to  lO/i  broad;  fla|,'ellum 
10  lo  12  /I.  **IkKiy  compressed,  t*emilunate,  twisted;  the  convex  border  ujembra- 
nous  and  undulating;  tlie  posterior  extremity  of  the  bo<ly  portion  pointed  and 
curved  inward,  the  opposite  one  produced  into  a  long  tag-  or  tall -like  ap|>endage 

Bwsky,  X889;  7Vi/pmta»cwna  winiwDmiilewsky,  1889;  JVjTJOTMwowa  wmjiM  Danilewsky, 
1889;  Trypanosoma  Bnngmnu  avium  Banilewaky,  1889;  Trypavojiomn  contalum  Dani- 
lewsky,  1880,  at  Iciist  in  part;  Tri/paumowa  wajnr  I>anilow*?ky,  1889, 

*  S V  N'o  x  Y  M 8. — IVifpa nmoTfia  Ehv  rth  i  Kent,  1 880 ;  * '  Trrpa n oftom  a  Eberth  i  ^  *  o f  Lan ee- 
ean,  1882;  tCerromffnas  4jitJthnttnia  Davaine,  1S7T;  fOrnimonas  galUnx  'R\\o\\sLt  l.SSO; 
Trtpmif/Jtumu  Kttcrihk  of  Leclerq,  1890;  fTrichomonus  colamharum  Krui^e,  1896. 

*'SyN'o?fT>is. — Antftha  rotatoria  flayer,  1843,  July;  Pai^amaicium  hriratum  flayer, 
1843,  July;  Paramnx'ium  costijtum  Mayer^  1843,  July;  Tn/^tanomma  snnt/uirm  Gruby, 
1843,  Nov.;  GUi^tiLlarla  radiata  uan^umu  We<ll,  1850;  Vmhdbm  ranarmn  Lankester, 
1871;  Pnmv\eci(Mt$  co%tattiin  Qft^i^^  1881;  Paramecioida  mskttug  Grasal,  1883;  '*IVi- 
pfinamma  mvfptmU  Oruhy  ^  of  Laneesan,  1882;  "  Glohularla  radiata  Wedl,  1849*'  of  R« 
Blunchard,  1885;  TrtfjxrnomofiaA  ranarum  Danilewsky,  1885;  Jh/pauosoma  ranarum 
^X>anileweky,  1885;  Tnjpantmnna  rniarttm  l>Biiilewsiky,  18 SO  [niinprint  for  nwnrutnj; 
Trifjtanofioma  ctiMatum  Danilewfiky,  1889;  Trifpammjma  coMaium  r antrum  Danilewaky, 
,  p.  61;  TrirhonwntiH  ranarvm  (LankLiBt4^r)  Danilewsky,  1889;  Trichomonas  batra" 
um  DatiUewijky,  188fl;  '*  Paramt^ccinm  loricatiim  r  cojiUUum  Mayer'*  and  *'/*tira- 
moeclmdes  cmkUu^  Oraja^i "  of  Laveran  ik  Meanil,  1901- 


J 
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which  alnioet  c<iuals  in  k'li^'th  the  reniaindor  of  the  ho<ly:  i«uifaoe  of  the  Iwxly 
coari*ely  striate  longitudinally;  endoplasin  or  i>arenrhyma  slightly  granQlar;  endo- 
plast  ovat^?,  central.'* 

Habitat. — Blood  of  fro p  (Hamt  frmj^t/rfirlfi^  E.  i»cnkn(fi,  Il^/ht  (trhnrett). 


Tto»,  0(H57,— rryii«HO«»ma  rotatorium.    (After  Liiiik^tcr,  ]k"1,  p.  38S,  figs.  1-2.) 


Ttati,  68-TO. —  Tnjpantimma  ntttUorinm  of  tlie  frog:  Fig-fifi^,  pluitedform;  11^,69,  Oat  fitrtii;  c,  ccntrosomG; 
/  flti^ellum;  m,  iindulatinfc  tucmbniuc;  tr*  imek'Ui»;  tig.  70,  retracted.  X  ^bout  1^400  diameieni. 
(After  l^veran  &  Mc?-ijil,  190le,  p.  6*0,  figs,  l-il) 

D.  Trypanosoma  or  Fish. 

TrffrnnoAoitit  robltN  *<;Mllro|ihiiiiaif,  188:1)  of  tlie  iotth*  or  iniiilllth* 

(Flj,*iire  71.) 

Specific  iiiagnohis. — Tiypanosomu:  30  to  40  ;i  lan^^  1  h>  1.5  ^  broad;  flagelkim 
10  to  15  /I.  '*Boily  provided  with  a  epiral  meiubraDe  and  a  flagellnm  at  the  fore 
end.  Parenchyma  td  hotly  homogeneous.  Second  variety,  lM>dy  and  tlagelhirn 
only.  Movement  undiilaton\  bofly  eontainin}^  highly  refractive  ppherulee.  Third 
variety,  jila^ma-like  Ixady,  witlirmt  menihnine  or  ftatrelluni;  ipiickly  chaiigee  fomi 
by  bonding  out  procet?>»etT  laterally,  and  Lontaiiis  two  to  four  rt-fraetive  ypherulet*" 
(Crookshank,  im\  pp.  l*21-922/} 

Habitat.— Blood  of  the  mndlish  {Cobith/ossiiu), 

*Sykonym8. — Ila'ffmtofftfjntiJ*  cobitis  MiiTophBnow^  1883 j  Trichomonug  colAtis  (Mitro- 
phanow)  Crookshank,  188t];  Tntjmnomma  pljicium  Danilews^ky,  1HH5,  in  part;  TnjfMm- 
omma  fujri/orme  pm-inm  Danilewsky,  1885,  in  part;  Trt/jMtntmnmt  {Hcrpdosonut) 
cobiiU  (Mitrophaiiow)  of  Dotiein,  1001  j  IlianaU/mamts  cobiiidi^  hiihQ,  1902, 


An.  RPT.  B.  A.  L  1901. 


Plate  III. 


F*G.  71*— Trypanosoma  cobitis  m  the  Blood  of  Mudfish. 

^  Ffm  Taiiety;  6.  Becorul  vnrietv;  c,  thlrtl  vnrk^tv:  d,  first  vnriuty  In  h  aiate  oldtmlnlslMd 
JgUvHjr;  «-,  the  sunie  after  treutnit'dt  with  cwtnk'  nthi,    (After  Mitrnphunow.  lt<83,  p*  O, 


FiG.  72.— ^Jk^,  Trypanosoma  carassii  m  the  Blood  of  the  Carp;  't  ^J,g,K  other 
Organisms  in  the  same  Blood* 

(After  MilD»phanow,  is^a.  \k  A'l,  \\^,  2,  \ 
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Ti7pBi>o«aMJi  enfAAHll*  (Mllrotili)iti»Tr,  1!§^ii). 
(Figure  7*2,) 

SpKciFit     DivnNosis, — Tytjponowmn:     "Long    btniios,    with     uarrow     membrane 

attache*!  akiiigf  the  whole  length;  le«a  actively  motile.     Several  forms  also  obeerved 

etrikingly  smaller  than  the  above;  many  (!iak-9hape<l.     Often  seen  attaehed  to  a  red 

corpasele,  8*jlting  them  in  motion  by  their  movement.^/*     (Croi->kt?bank,  1886,  p.  922.) 

Habitat. — Blood  of  fish  (Curamus  rnlijnrl^). 

TrypfttiuKOitiji  HeumJil  Lnvtran  k  MtnnU^  lUCll,  »( fiii<.% 

(Fig-ures  73-74,) 

^»Bt^iFic  DIAGNOSIS, — TriffmmNfomn:  Noticed  in  two  fnnii^,  tlppt^rilxMl  a>4  varieties  as 
follows: 

Ti'ypa  n  o»om  n  Rermt  H  pa  nv  i 
Laveran  ^  Mt^nil,  1901: 
Very  similar  to  7>.  I^'Adtn;  28 
t*p  30  ;i  long,  including  fla^eb 
lum  which  is  about  as  long 
as  the  boiiy;  1,40 /f  hroa«i; 
body  jxnnt«d  at  both  ex- 
tremitieR,  often  more  |>oint- 
ed  anteriorly;  protoplasm 
finely  grannlar;  nucienn 
round  or  oval,  nnimlly  near 
border  between  anterior  and 
middle  thirds  <  >f  bod  \' ;  * '  cen- 
trosome^'  email,  npherieal, 
neiir  posterior  extremity; 
iindn  lati  rix  membrane 
gligbtly  developed!. 


Fio.  73.-— Jrf//«i?iOifr>wjot  Unuuki  /ntnn;  r.  cciiLrosome; /,  nHgelliiro; 
m,  timhiltitlnir  nn.'mbriiiie;  n.  nuckiL^^.  X  about  l.tMXt,  <. After 
L»iv*^mn  Jt  Misnil.  1901,  p.  G72,  f%.  1.)  Fi^.  7L—Tt}fpnnttmma 
Btmaki  innfftiii.  ^AfttT  Lavernn  &  Uvvnil,  1901,  p,  C72,  %.  2.) 
Fid.  75.— Tr|/;.Kiuoj*o/i(a  Bdlar;  f,  ceutrii:)Somc; /+  Angel  I  um;  «*,  un- 
rlulatin^  membrane;  u,  nucleus.  X  fltjout  1,800.  (After  Lavcmn 
A  Meatill,  JDOl.  p.  672,  fig.  8.) 


7r}//i<mifsoma  Hrmali  ttuvjaH  laveran  it  Mesnil,  1901:  45/*  long,  induding  flagelhim, 
the  body  measuring  2(3  to  28  u  long^  2  to  2.5  ft  bioad;  thiiker  than  TV.  Reiruki  pan  a 
1  and  colors  more  intensely. 

^     Habit  AT. — BIixhI  ^if  Eurof>ean  pike  (Eaox  luchu), 
■  Trjrpiin^flotnii  M^lfx  T*jiTi*ran  <&  Memtll    1U4K  of  NcilfR. 

P  (Figure  75.} 

Specific  diagnosis* — Trtjpnnoi^oriui:  Body  32 /*  long^  fiagellnm  8//  long:  anterior 
extremity  often  le.9S  pointed  than  the  posterior;  oval  nueleuf*,  coiitiiijiing  large 
grannlei  of  chromatin,  situated  near  equator;  ''eentrosome*'  epherical,  larger  than 
in  Tnjpnnowma  Rrmnki^  and  ettuated  towar^l  postc dor  extremity;  midnlating  mem- 
brane well  dcvehnteib 

Habitat.— In  blood  of  soles  {Sole ft  ruhj'trm);  France. 

E.  ?  TRYPAKOStJMA   OP   MOLLUSKS. 

1  TrypjLiionoitiji  Miilblanti  (>  ierteg«  ISB^*  of  ojnien* 
(Fiiriircs7G^M.) 

Specific  niAONoeiB. — fTrtfpanmonm:  50  to  18//  long  by  1  to  3<)/i  broad* 
Habitat. — Intestine  of  oyt^tery  (fMrm  ahdiJ^,  O.  anfjuhki^  Onjpfum  ungulatit)  and 
mussels  {Tuprs  (hcnftsatft^  T,  paUutttra). 

•SYNOXYM8, — Ilscnuitommtas  cttratusH  Mitroplianow,  1883;  Tnchomonoi  cantmi 
(^litrophanow)  Crook]*bauk,  188tj;  Trtjpauomma  pimttm  Danilewnky^  1889,  in  i>art; 
Tt'yp*iuttii(H(Ht/mi/trritir  Danjlew^ky,  1889,  in  part;  Trt/pantmoma  (IIcr/^Losoma)  carassii 
{Mitrophanow,  188:i)  Doflein,  K»01,  p.  7L 

''8vNo.vv.Hs.  —  T^ifpfino/ftma  Bfilltianii  CerieH,  1882:  Tripanomma  Balbiann  (Caries) 
Balbiani,  1888;  ^'Tn/imtmsomti  Bfili/iani**  of  Danilewakyj  1880,  p.  55. 


BtTEICATT    or   AKIXAL   TTnyPBTRY. 


Acoording  to  recent  invotirigationH  by  Lftvcnin  &  Mesnil  (1901  f),  this 
paiusitA*  is  not  a  menil>r^r  of  tiio  family  Tn  panosomidLv. 


Fnn^l^Ti.—Trffpfi)io^omn  BaJhiaitU  Ccrie«:  Fig  7(^  K^iup  of  Uvine  hidiiddaft]|  jdfaiilfiM  tOOOOk' 
pNwton;  X  250;  retracUlc  crest  seen  In  a  certain  number  of  in*Viriiluii1iit  II9,  77,  Uvififr  In4ll4ridiuil 
COtnpresaed  and  eoloretl  by  methylene  bine;  K  SCO;  crcat  qulU.*  visible;  fl^s»  78-79,  Individuiila 
fixed  by  the  vapors  of  mmic  nci«l.  aurl  colored  by  methylene  blue:  X  800.  (Alter  CerteSp  1882, 
pK7«llgs.l-l.) 

Gemm  Trf/panoj^asma"  Lavtrttn  d*  Mcsnil,  1901. 

Generic  diagnosis. — ^TryijauoeomirW:  Body  elongate,  provided  with  &  longitudiiial 
Ifttcnil  njeijil»rtt:ie,  and  termmatrng  at  t-acli  end  witli  a  ilngt^lJuin, 
TvrE  sfKCJEH.  —  Trif/tmtoplairmn  Borreli  Laveran  <Sc  Mc-snii,  ISXU- 

TrfiiAiiMplMima  Dorr  nil  Lnirotaa  A  MeHiili,  imtl. 
(FlfiruivK2.) 

BrtCTinr  iitAt.s<'mm.^'jyt/pano}uamta:  20  fi  long  (flagella  not  included ),  H  to  4  m 
broatl;  ]hiily  Hjittened,  often  curved 
in  an  arch,  roncave  fide  thicker 
than  the  c-onvex  i?ide  which  liean* 
the  nndulatiiig  nicnibrano;  anti*rior 
extremity  pi»inled.  posterior  ex- 
tremity rotmded;  at  union  of  mid- 
dle and  i>ogteritir  thirds  i»f  >x*dy 
are  »oen  two  maeses  of  chromatin 
ol  about  equal  size  and  of  elongate 
fornu  their  long  axia  parallel  with 
longitndinal  axis  of  the  lx>dy;  the 


ai«. 


Via,  SOi — Trifitaiiiitnnna  U<tfhimtiL    (After 
Genes,  isai,  p.  131.) 


Fig,  &1  a.-^Tiypanofoma  Ikiibi- 
anif.  (After  Lnslrae,  1H96 
[ro^ic^l  from  Tkjftclti,  1901,  p. 
60,  fig.  &tal.) 

Fio.  81  b,—Thti  «Lme,  dividing. 
(After  Lnftirae,  l.*J90  [copied 
from  Doflein,  1901,  p.  fiO,  fig. 


ma  Borrrti:  r.  crii- 
troaomc  ;/o ,  ft  n  r  enor 
(major)  Uiinellum; 
/ji*,  fHi^ierior  MiiKel' 
lum;  $H,  uTidulatUig 
tneuibmne;  n,  nu- 
cleus. X  about  l.«». 
After  Ijiiveran  6t 
Mesuil.  1901.  p.  ©73, 


ma 


on  the  concave  »ide  of  the  body  is  interpreted  as  the  nuclena,  that  on  the 

oX  Lftbb^,  1891;  "  Tr^pafummai^jgpmn- 


•SvjiosfYMs.— **  Trgjmmmonaff  RaoLlewaky 
ommasy  of  Dodtdn,  1901;  Trijpanopla£maljeivema  &  Mesnil,  1901. 
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coil  vex  sttrfifeoe  as  Hm  ''oentroKonke;*'  frocQ  the  ^'eontroeome**  extend  tiro  fl»goUa» 
one  Ulteriorly,  tJ^a  othar  ponteriorly;  the  anterior  Aiigelhmi  borflers  the  undukting 
menihrane,  then  beoomen  free;  the  pt>steriur  tiageiluin  lx>rders  the  convexity  o(  the 
puyterior  portion  uE  tt»e  IvxU'  (where  there  possibly  exlj?t« 
an  unrlnlaling  membrtttie  much  less  develoi>od    than  tht* 
nK'rnhrajie    of    the    anterior   portion)    then    borders    the 
poettTior  extremity  of  l^ie  bcxly,  then  suddenly  turns  on 
itjacif  smd  beciitnes  free;   fiageila,  efti*h  aliout  15  m  l<yng» 
luaking*  the  t*»tal  length  of  tlie  parasite  about  50  «. 

Habitat. — ^Blo<jd  of  the  redeye  {Lenchctis  ertjlhrophthal- 
ntus);  Ynmce. 

(FfirafeS^.) 

Fie.    SL—Tq/pttnoplumna 
'IPiC    DijLfiJsoais. — Trt/ptinopla^mn:    15    to    20  ^    long,         Ihiniiei'ski/L   (After  Lab- 
eJy  1  /*  broad;  body  elongate,  filifornie.  ^>  ia«l»  P-  230.) 

Habitat, — Inlestine  of  leeches;  France. 

It  is  more  than  possible  that  this  parasites  was  inkim  m  with  tho 
blood  of  i>onMj  vertebrate. 

Examine  fi^e.sh  or  defibrinated  blood.  Also,  spread  blood  in  a  thin 
layer  oa  a  cover- slip,  allow  it  to  dry  supi^rficially,  tJi<:'n  fix  in  abso* 
lu^e  alcohol  1  to  !i  uiitiut^s,  and  color  for  S  to  5  uiiriute??  in  dihite  meth- 
ylene blue. 

Doflein  recoiiimemk  for  ixn"manent  prc|raratiuns  the  same  niethod 
ascd  for  amebic,  or  Zieniaim's  inoditi cation  of  lloiiiauowiski\s  nieLhotL 
The  following  stpJning  fluids  are  mixed  in  a  watch  ghkus  just  before 
using: 

1.  One  part  of  the  mixture —  Gnunn. 

Moth  y  lene  blue , , * .       1 

Borax ._ ......_.. 2.5 

Distilled  \i*ater  -.,. KK3 

2.  Fotrr  parts  of  the  niixtnre — 

Eosin.-__.. - ,, , 1 

Water KK3 

**This  Tiiixtitre  colors  in  about  10  minutes,  and  in  niuny  cases  very 
nit^elr  diiTorentiated,  lo  that  the  plasma  ap}x>ar8  hUie,  flagella  ivd,  atid 
chromatin  also  red,  but  of  a  different  shade.  If  one  of  the  two  colors 
i.H  too  intense,  place  the  cover  nlip  in  the  other  color  for  a  .short 
time.''  Then  treat  the  preparation  in  the  usual  way,  finally  making 
a  bal^^am  moucit 

L^veinin  &  Mej^il  (1901e)  recommend  highly  the  following  method: 

(1)  The  blood  is  spmad  in  a  thin  layer  on  a  slide,  dried  rapidly,  and 
fixed  in  absolute  alcohol  for  10  to  15  minute.^. 

(2)  The  following  solutions  are  prepared  in  advance:  (n)  Methylene 
blue  with  jsilver  oxide  or  Borrtd  blue.     luto  a  phial  of  about  loO  c,  c* 

*  STiWMr MS. — Trjpajio mrmwi  Dtmiirmktfi  LflbU* ,  1 89 1 ;  Trtjpan onom a  (  jytfpanvmmms ) 
Danikvekfji  (Labbe)  Do6ein,  190L 
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Ki't*  phiecd  a  few  crystals  of  jutmte  of  silver  and  50  to  60  i\  c*  of  dis- 
tilled water;  when  the  erystiils  are  dissolved  the  phial  is  filled  up 
witli  a  sohitioii  of  soda,  and  the  whole  i«  shaken;  there  is  formed  a 
blaek  preeipitate  of  oxide  of  silver,  whieh  is  repeatedly  washed  in 
distilled  water,  so  as  to  remove  the  nitrate  of  soda  and  the  excess 
of  soda;  then  upon  the  silver  oxide  is  poured  a  saturated  aquetnis 
solution  of  methylene  hlue,  prepared  with  llochst's  mc^dieinal  methyl- 
ene blue.  These  arc  left  in  contact  for  aln^ut  two  weeks  and  shaken 
repeatedly;  (b)  1  per  cent  aqueous  solution  of  eosin  (eosin  soluble  in 
Ilui^hst's  water);  (c)  5  per  cent  soUition  of  tannio. 

The  stuinini^  mixture  is  prepared  when  one  w  read*/  to  use  it  accord- 
ing' tx>  the  folio  win  j^  foriimla: 

Cubic  cenllmetera. 

1  per  cent  eo&iii  euludon _ ._ 4 

Distilleil  water , ,...._.. 6 

Borrel  blue ..^. I 

The  slide  uix»n  which  the  blood  has  Ijeen  spread  and  fixed  is  immersed 
in  the  stiiinin^  mixture  which  has  been  poured  into  a  P^tri  disli^  for 
example,  and  it  is  left  there  from  20  to  30  minutes. 

L'p>n  lieing  removed  from  the  bath  the  preparation  is  w*ashed  very 
freely  with  water,  tlien  treated  with  the  tannin  solution  {10  to  15 
minutes):  it  is  then  washed  a^rain  freely  with  water,  and  then  with 
distilled  water,  after  which  it  is  dried. 

When  there  has  formed  a  precipitate  that  is  a  hindrance  in  the  exam- 
ination, the  prepamtion  is  washed  with  essence  of  cloves,  then  with 
xyloK  and  a  tine  cloth  satunited  with  xylol  is  passed  over  the  surface 
of  the  preparation.  The  pre pamt ions  are  better  preserved  dry  than 
in  Italsam,  and  especialh'  better  than  in  cedar  oil,  in  which  they  rapidly 
lose  their  color. 

When  the  staining  has  been  successful,  the  protoplasm  of  the 
T/yj**iiiim*rnit  stains  lij^fht  blue,  the  nuclei  stain  violet  and  also  the  cen- 
trosomes  and  the  tiagella,  in  their  free  portion  as  well  as  in  the  part 
which  liorders  upon  the  undulating  membmne;  the  undulating  mem* 
bmne  remains  colorless  or  takes  on  a  very  pale  Iduish  tinge.  The 
blmid  corpuscles  are  stained  pink,  and  the  imclei  of  the  leucocytes 
deep  violet, 

SOURCB  OF  IHJECTIOK  BY  THE  PAKASITE  OF  SURBA. 

Opinions  differ  as  to  source  of  infection.  While  the  drinking  water 
and  herlmge,  and  grain  containing  fece^  of  rats  and  bandicoots  have 
been  viewed  with  suspicion  by  prominent  authorities,  some  authors 
suspect  that  flies  of  the  family  Tabanid:e  act  as  transmitters  of  the 
organism.  This  latter  view  is  strongly  supported  by  analogy,  for 
t^tse  diseiLse,  which  also  is  caused  by  a  tryjmnosome  {Tn/panmoma 
£rucii)   and  which  sonic  authors  look  upon  as  nearly  if  not  quite 
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identical  with  surra,  is  cttrried  by  thf-  tsetse  flj  {Glonsma  morsltam)^ 
and  Trypanosoma  Leicisi  of  nits  bas  born  .shown  to  Ik?  ti'an8niitted  by 
fleay,  while  lice  also  may  disseminate  this  same  jmrusite. 

Ling{ii"d{l899,  p.  74),  in  discussing  the  mothodrt  of  infection,  assmno^ 
"  that  animals  (equincs^  bovincs,  solipeds,  and  buffaloes)  acquire  surra 
by  the  entrance  of  the  Trypanosoimt  into  their  systems  in  one  of  four 
ways^ 

*'(!)  From  eating  graea  aa*i  vegetation  grown  upon  land  subject  to  innndation. 
**(2)  From  drinking  stiignatit  water  during  certain  months  of  the  ytar, 
**(3)  From  the  bit^  of  certain  Kpeoies  of  flie^J,  probably  as  carriers  of  the  virus* 
**(4)  From   the  ingestion   of  corn   troiled    witli   the  excrement   of  the  mt  and 
Ijandicoot/' 

Of  these  methods  it  seems  to  us  that  the  insect  theory  is  by  far  the 
[)st  plausible. 

A,  FBOM  THE  BITB  OF  OB  INFECTION  BY  INSECTS  AS  CARRIEKS 

OF  THE  FAHASITES. 

Liogard  (1899,  p.  75)  demonstrated  in  1S1>1  tlmt  the  '*  body  fluids  -'of 
certain  flies,  after  sucking  tlie  blood  of  surm  animals,  contained  Trt/- 
jxtfiomuut  in  varying  numl>ers,  tuid,  further,  that  healthy  aniiinils  when 
inoculated  with  such  soiled  material  ctmtnicted  the  disease  after  a 
period  of  incubation.  These  facts,  taken  in  connection  with  the  recent 
experiments  on  nagana  and  on  rat  tiypamjsomiasis,  indicate  very 
strongl}^  that  Evans's  surra  is  transmitted  by  dipterous  insects.  Lin- 
gard  mentions  Tahanm  (gadflies),  Hippoboscidie  (louse  flics),  Muscidya 
(flies)^  and  Cidicidfe  (niosquitoes)  as  bothering  the  animals  in  India. 
He  quotes  the  following  (1899,  p.  78)  from  **Nawabkhau,  the  camel 
jamadar  of  the  Third  Piuijab  Infantry/'  who  *'has  the  reputation  of 
knowing  more  about  the  camel  than  anylKxly  else  in  the  district:" 

''The  prevuilhitr  opinion  among  the  Uiitivea  in  thit-  district  ih  that  j^urru  iw  catit^ed 
by  the  bite  of  a  large  brown  ily  (the  ^Im  of  a  s^maH  hoc)  eaUe<l  Uhura  dhamj.  In  the 
month  of  May  that  fly  comci*  from  the  ground  in  jnngle  land  that  has  bt^n  untler 
water.  In  June  and  July  the  flies  are  very  iiumcroiL'n  and  in  fyll  force;  abont  the 
15th  of  August  they  !>egin  to  dinnai.^h,  aiivl  early  in  Octtfber  they  are  obtitinc<l  with 
difficulty.  The  (ly  bites  horned  cattle  and  doiikeyi^,  but  the>e  suffer  no  ill  effects;  it 
bite**  men,  ai>l  a  paiJifnl  f^welling  follows;  it  bitea  horses  and  camebt  and  gives  them 
a  fatal  disfea^ie  known  by  several  n^innA^,  l^uch  as  khttiihtnj,  tloaki,  and  ^mrni,  dejx^ndinjjf 
upon  the  eevend  stages.  Phipri  is  another  nanje  by  which  it  is  known  ii  in  on  g  camels. 
I  know  of  no  reason  for  saying  tliat  the  fly  cans^es  the  diseiise  except  the  common 
tradition  of  my  jieople."     (Griffith  Evani*.  1S80.) 

Lingard  (1899,  pp.  22,  78-71*)  further  states: 

•*F/i>«.-  On  the  24th  of  Septembi^r  at  Molmnd  J  denions<trated  micropropically 
the  surra  hicnmbjzoon  in  the  Idood  of  tlies  tiiken  from  the  bodies  of  liorsea  suffering 
from  the  diiJease^  in  the  blood  of  which  the  protozoon  wum  prci-ent  at  the  time* 

•*The  presence  of  the  Trypanosoma  of  Hurra  in  the  Ixwly  tluiilH  of  certuin  species  of 
fiiea  caught  near  to  or  on  the  bodici*  of  animalH  (hornes,  dogs)  differing  friim  that 
disease  was   fretjuently  observed   and  demonstrated  at   the   Fooim  Laboratory  in 
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1890.  We  Imve  Ijefore  iKiintetl  to  the  fm-t  llmt  when  once  the  db^iwitt  exists  Me  far- 
ther development  m  otber  animals  is  frequently  due  to  the  Itite  of  flie?*,  which  carry 
the  !«)iletl  blood  on  their  piercing  orj^anH. 

*'The  chief  question  which  presented  itself  fur  s^oluli^^n  wa.H  whether  the  Tnjpitn- 
iMomn  is  e^^er  to  be  foond  in  the  hotly  liuida  rrf  flies  and  tiekj*  (1)  during  the  tint 
season  of  the  year^  wlieii  it  is  very  exoepUonal  to  find  a  case  of  the  dieeasie,  *ir  (2)  dnr- 
iii^  the  early  part  of  the  rainn  before  tlie  di^eaiie  haij  uianlfestot^  itself  in  animal?.  In 
order  to  elucidate  the  above  problema  it  wan  ne<eA^ry  to  vii^it  tlje  iocadilies  known  to 
Vm>  surra  centern  during  l!ie  hot  season,  but  just  liefore  the  raiuH  UBually  c<3mTiienee 
at  the  end  of  May  and  t>egitining  of  June,  aiid  a  second  time  alx>ut  the  end  of  August 
and  beginning  of  September,  the  middle  of  the  rainp,  on  each  orcaaion  to  fiif-Bteui* 
atically  make  a  very  lar^e  namlK*r  of  mierf»eoopical  oljeervationa  oi  the  different  fluids 
to  \>e  examine^l. 

*'With  this  object  in  view  (1)  in  the  hot  season,  numerous  specimens  of  the  tho- 
jAcic  and  alxlomLnal  fluid;!  of  the  follt»wing  Hp«x*je*<  of  Iliptera  were  submitted  to 
mieroscopica!  examination:  {a)  Large  greendjeadcnl  i]\  {Tahann^i  Ihwola),  (/i)  large 
brown-liraded  tly  {Taifanus  iyopictis)^  {c]  horse  and  lat tie  fly  { Iftppnfxwa  fnar^datajy 
(d)  #mail  variety  infecting  di*&  [HlpiHihi^Hactt)^  {e)  local  varielieri  of  the  Muscidac, 
and  if)  moinqiiltoejs    (Cuhcid.'e). 

**  Flies  tiblaine*!  from  every  availalde  ?ourre  were  8ubmitteil  to  microscopical  exam 
ination.     During  a  f»ojofini  in  a  surra  locality  we  engaged  coolief*  to  supplement  our 
own#<taff;  conBequently  fresh  supplies  of  Diptera  were  bronght  in  several  times  «laily. 
These  were  carefully  examiue«l  in  the  fresh  state.     In  different  districts  one  or  mo: 
B|^>t3cie8  of  flies  were  generally  fomid  to  predomimite,  but  they  varied  also  in  numl 
and  ppecie#^  acrording  to  the  fea^^n  of  the  year. 

**The  microBcopieal  examinadoii  of  the  wate-r,  mad,  fret*h'water  8hel!fjt*h,  flieSj 
and  ix<Mle4f  collected  during  the  hot  8eaa<in  r»l»©ervations  failed  to  reveal  the  i>reee«ice 
of  any  form  of  Trypanomma. 

*'(2)  During  the  rainy  Feaaon  tour,  hundreds  of  fliea  belonging  to  Home  ten  differ- 
ent species,  together  with  tirks  from  eciuineti  and  caniiieB^  were  collected  and  their 
body  fliiidfi  finbmilteii  to  micros«"OYjical  examination,  bnt  in  all  caj'es  with  ne^itive 
ra»uhH  as  regards  the  presence  of  the  TnjpaimKomo . 

** Veterinary  (-aiit  G.  II.  Evan^i,  during  hi»  t'^^urs  in  Burma,  hiis  l>een  gf>«Ml 
enough  to  make  a  largo  numljer  of  microscoj)ical  observation.'^  fnr  this  n>porf,  but  1ms 
faih^l  to  detect  anything  like  the  surra  brematozoon  in  the  jungle  Dipteraexannned. 
He  states  that  a  fly  exintfl  in  Bunna,  a  little  larger  than  the  common  boawfly,  with 
body  yellowinh  in  color  and  with  its  legs  bent  on  themselves.  At  the  point  u  ht^re 
this  fly  biteH  aguialUxtravasatiou  of  blood  appears  just  under  tlie  t*kin,  which  t»hortly 
after  preeente  the  appearance  of  a  blood  hleb»  such  as  follows  a  contused  wound. 
These  insect  jieeis  are  prestent  in  great  numbers  just  before  thunderstorms  at  the 
lennintition  of  the  hot  ^eanon,  not  only  in  the  plains,  but  al3<i  at  Tlmndaung  in  the 
Kanni  and  Binjyi  in  the  8han  Hills.  The  ganr  (Indian  bison)  and  tsaing  suffer  from 
rinderpest  and  f<x»t-and-mouth  tlisease,  yet  these  anhnals  have,  up  to  the  present, 
never  btHni  ol>serve«l  witli  surra,  although  careful  seandi  for  the  disease  has  tieen 
made.  They  live  in  hea\n*  jungle  wliere  the  flies  are  fw>  annoying  to  them  tVml  they 
have  to  go  in  the  open  t«>  escape  their  attacks. *' 

(Ti'iffith  I-CvanH  (1881,  p.  S),  in  bis  exeollont  disru.ssion,  appears  to  be 
tht;  tinst  Europttun  to  suggest  Hi^s  as  traosuiitteris  of  surra.     He  Hiiys: 

**It  if!  tml  improbable,  however,  that  those  flies  eo  exceaeiveJy  troublesome  at 
Jutta  and  other  outpoeta,  which  bite  horsee  so  that  the  blood  streams  down  the  lega 
M  if  it  had  Iwwn  »]uirted  on,  do  convey  the  disease  fnjm  one  horee  to  another  by 
inoculation.  It  ia  a  (act  that  t lie  disease  does  spread  nnMly  at  those  posts  where 
the  horses  are  chjsely  packed  and  the  flies  are  in  greatest  mimbers;  but  those  are 
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■^  poets  aleo  where  tlip  drinking  "water  is  woret;  eo  that  it  ^  extretrjely  diflictiH  to 
lOJiii  »  true  opiniijii  upon  this  subject  without  furthi^r  <?x[>eiiments,  lIo^'ev<»r^  the 
indk'utionHi  at  preik^nt  are  that  horses  affecteil  with  mirra  ehouM  l>e  kej»t  at  a  distance 
from  otlter  horm'si  during  the  season  when  t!joae  Hies  are  common*  They  wore 
beromtng  srarce  in  the  early  part  of  October.  I  obtained  tm^  f^peoimens  with 
ditficulty.  I  do  not  know  yet  what  i^  their  scientific  name.  They  are  very  lar|?e, 
of  a  brt>wii  color,  ami  commiTo  in  many  parte  of  India.  The  natives  cnW  tJieni  bhiira 
dhuni^,  which  meaaB  a  grea.t  needle- like  Bting.  There  is  a  conimon  opinion  prevail- 
ing among  the  natives  of  the  I>em  Imnail  Khan  district  that  tbiH  fly  is  the  cause  of 
the  disease*  I  ahall  refer  to  thie  again,  and  merely  mention  it  hero  because  I  think 
be  Hy  may  eatnetimes  propajs^ate  the  disease  by  inoculation,  and  thus  be  an  item 
nong  the  canscfi  to  account  for  the  Bpreiid  of  the  di*»eape  more  at  pnnve  jxistfl  and 
"In  4^>i4ie  yearn  than  others,  though  the  disease  would  exist  itidejiendently  of  them. 
U'hen  the  horrses  aiund  eloee  together  the  fly  h  able  to  go  from  one  horse  to  another 
^fore  tlit^  hlorxi  al»out  its  mouth  is  dry;  whereiifl  if  he  had  Ui*  travel  t*«>me  dis- 
iance  through  the  dry  air,  in  the  hot  sun,  tlie  virus  of  tlie  bhj^jd  would  perhaps  be 
destroyed*** 

Pease  (1897,  p.  560)  sajs  that  the  nati^^es  hav«  for  years  attributed 
surra  to  Tabatim  irnptciijf. 

The  fly  theory  of  surra  explains  satisfactorily  a  number  of  facta 
which  have  lonjr  been  ol>?icrved  in  connection  with  this  malady. 
Thus,  8urra  is  a  disease  of  wet  weatlier,  and,  as  we  have  alroadj^ 
pointed  out,  biting  tiie^  are  practically  creatures  of  moLsture.  They 
breed  more  rapidly  in  wet  weather,  and  pupa?  are  more  likely  to 
issue  when  the  surrouDding  media  are  aiolst  than  when  tbey  are  dry. 
Howard/  in  discuiisiu^  the  Tabanida?,  .says: 

**Tbe  ftdaltii  are  ^reat  water  drinkere,  and  are  usually  most  abundant  in  the  viinnity 
of  inland  poQd«  and  streams.  Tlutt  has  sugj^ested  to  Porchinaky,  the  Russian  ent<^H 
molujirftft,  the  de^sirability  of  coating  Bueh  pond^  with  kerosene,  and  his  exiJeriments 
ressulted  in  the  destruction  of  great  numlx^ra  of  Tabanidi?. 

**The  larva?  of  the  Tabanidie  Iivlmii  the  earth  or  in  water  and  are  carnivorous,  feed- 
ing u\y^m  SL>ft-b<xlied  insect.'^  and  water  snails.  The  .^pindle-shaiied  brown  or  black 
ep|!»  are  dejK>gite<l  in  summer  in  groupie  attached  to  the  leaves  or  stems  of  herbage. 
The  li^ad flies  varj^  jt^^eatly  in  color  and  aixe,  and  tlie  smaUer  one;*  of  the  genue  OfirynQpSy 
,ec»metime£  called  'deer  flies/  are  iref|uently  quite  small  and  colored  with  yellow  or 
pn«  The  larger  ones  vary  through  gmy  and  l>rowu  lo  black.  Our  largest  gavlfly 
fs  Titlmnm  amrricftmt^  Forst*,  which  is  IJ  inches  long,  and  lias  a  wing  spread  of  2J 
inches.  It  inhabits  the  Southern  States,  About  1,500  species  are  knowm,  and  per- 
hmim  2(K3  occur  m  this  country/* 

The  importance  of  moisture  in  connection  with  Ijiting  Hies  in  general 
is  also  ably  set  forth  by  Mit^s  Murtfeldt^'  in  the  following  paissage: 


'•The  honBefly,*' very  mnnercRis  and  annojing  to  cattle  during  May  and  Jnne, 
entirely  diFappeareil  some  weeks  sincf*,  the  manure  drying  out  too  rapidly  to  afford 
the  larva?  time  to  develop.  Even  the  housefly  and  other  annoying  MuBcidffi  are 
eomfmratively  few  in  number,'* 

•The  Insect  Umtk,  1902,  pp.  131-132.     New  York. 

^'Drijogbt,  Heat»  and  Insect  Life,  by  Mi^  Mary  E.  MurLfeldt,  Bull.  :^1,  n.  s.,  Div* 
Eatom.,  IT.  S.  Dept,  Agric,  1902,  pp.  97-OD, 

*  Beference  is  apparently  made  to  fStomoxys  caldtram. 
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George  IL  Evans  (1899,  p.  41)  states  that  in  Buriini  flies  arc  particii- 
larlv  bad  after  the  first  few  tluirulerstorms.  A^j^aiiu  surra  is  arknow  1- 
edged  to  be  more  oommoii  in  moist  places,  as  near  rivers,  pond.s,  and 
marshes.  In  this  connection  it  may  be  pointed  out  that  flies  also  are 
more  eouinion  in  such  localities. 

Nariman  &  Vaz  (1S[)3,  p.  403)  are  authority  for  the  statement  that 
there  is  a  common  belief  among  natives  that  animals  acquire  surra  by 
eating  filth  from  the  refuse  heaps  outside  of  the  villages.  This  belief 
also  supp<]»rts  the  fly  theory,  for  refuse  heaps  attract  flies,  and  on  this 
account  there  would  be  a  greater  chance  of  infection  when  horses  feed 
around  such  heaps, 

Pease  (ist*T,  pp.  557-558)  has  stated  that  he  has  seen  all  the  dogs 
of  a  village  infected  from  eating  the  carcasses  of  animals  which  died 
of  surra,  and  that  cats  become  infected  in  the  same  way.  It  seems  to 
us,  however,  that  it  is  perhaps  an  open  question  whether  the  dogs 
were  actually  infected  through  eating  the  meat  or  whether  the  car- 
casses had  attracted  flies  which  in  turn  had  bitten  the  dogs.  Both 
explanations  seem  plausil>le,  for  tlie  parasites  might  enter  the  dogs 
through  some  wound  in  the  mouth,  such  as  could  easil}'  be  made  while 
gnawing  bcmes. 

Rodgers  (il+Ol,  p.  104)  lias  recently  experimented  with  the  transmis- 
sion of  surra  by  flies.  In  everj^  case  where  the)'  were  kept  from 
one  to  four  or  more  days  after  biting  an  infected  animal  no  disease 
developed  when  these  flies  liit  healthy  animals;  but  fresh  flies — that 
is,  immediately  after  biting  infected  animals — produced  infection  in 
hnalthy  animals.  No  developmental  stages  of  the  panvsito  were  found 
in  tlie  tissues  of  flies,  and  such  insects  fed  to  a  rat  failed  to  produce 
infection. 

The  fly  theory  also  agrees  entirely  with  experimental  subcutaneous 
ijioculations.  It  has  lieun  ubundantly  demonstnited  by  various  oliserv- 
ers  that  sunn  may  be  transmitted  by  subcutaneous  injection,  and  also 
that  horses  contract  surra  readily  in  the  usual  period  (5  to  7  davs)  when 
a  suuill  scratch  on  the  muzzle  is  sniearcd  with  a  trace  of  soiled  blood. 
The  bite  of  a  fly  or  the  soiling  uf  a  scratch  by  a  fl}'  whose  beak,  body, 
or  legs  are  soiled  with  undried  trypanosomatic  blood  corresponds  to 
these  cases  of  experimental  infc-ction. 

It  is  very  noticeable  that  in  speaking  of  prevention,  a  number  of 
authors  advise  removing  the  animals  to  more  healthful  ground,  and  it 
seems  quite  reasonable  to  assume  that  such  a  change  would  naturally 
be  to  a  region  where  flies  are  less  conuiion. 

Finally,  Steel  (ISSHa,  p.  17<>)  records  that  gmy  and  white  mules 
suffer  most,  and  in  this  connection  we  may  point  out  the  fact  that, 
according  to  Professor  Wallace,  flies  attack  light-colored  animals  more 
than  they  do  dark  ones.  Whether  they  actually  do  atttu'k  lighter 
animals  more,  oi*  whether  they  are  only  seen  more  easily  on  a  light 


EJOHTEENTH   ANNt'AL  KEPORT. 


79 


I 


background,  is  perhaps  an  opt^n  question.  There  can,  however,  be 
little  doubt  that  certaiTi  nios(iiiitoe.s  attuok  whites  niore  thun  they  do 
negroes,  and  the  apparent  relation  hetwei^n  the  whit<*  and  j^ray  inules> 
the  flies^  and  nurra,  is,  to  say  the  lesvst,  a  tempting  explanation. 

We  are  by  no  means  eonvineod  ati  yet  that  Intinfj  insiH-ts  play  any 
neceskitrif  role  in  the  life  hiistory  of  TrijjHUiosanut  eomparable  to  the 
r6le  mosquitoes  (of  the  genus  Ajwphelta)  play  in  the  sexual  generation 
(sjxjrogony)  of  PlastnvdniVi^  the  cause  of  malaria.  Up  to  the  present 
time  far  too  little  i^  known  regarding  the  variations  in  the  life  cycle 
of  the  Trypanosomidte  to  warrant  any  but  the  most  reserved  conclii- 
i^ions,  hut  the  indications,  to  our  minds,  arc  that  whether  or  not  the 
parasite  of  surra  fncuj  pas8  a  sexual  stage  of  reproduction  in  lahanm 
(gadflie.s),  sueb  a  sexual  stage  does  not  appear  to  be-  necessary  for  the 
dissemination  of  the  disease  by  insects.  In  other  words,  the  indica* 
tions  seem  to  he  in  the  line  of  the  explanation  given  by  Griflith  Evan.s 
(1881,  p.  8),  namely,  that  flies  with  undried  surra  blood  on  their  beaks 
may  transmit  the  disease.  If  these  indications  have  been  correctly 
interpreted  by  us,  consistenc}"  would  compel  us  to  admit  that  not  only 
TtihamiH  tropieus^  but  any  other  biting  or  piercitig  insect,  such  as 
Stmno.ryn  calcitrattH^  and  even  the  ordinary  housefly  (Affusai  Av/o.v/'/Vv/), 
might  act  as  tmnsmitters*  Accordingly,  we  at  present  are  inclined  to 
believe  that  if  by  any  chance  a  surra  patient  were  brought  to  this* 
country,  the  disease  could  spread  here,  even  if  no  Asiatic  insects  were 
accidentally  introduced  at  the  same  time.  In  other  words,  our  Amer- 
ican biting  flies,  and  even  mosquitoes^  must  be  taken  into  considemtioQ 
as  possible  or  even  probabb^  disseminators  of  the  cuntagious  material. 

Some  flies  which  Dr.  J.  J.  (Airry,  of  the  medical  corps  of  the  Ignited 
States  Army,  collected  in  the  Philippines  have  been  forwarded  by  him 
to  Dr.  L.  O.  Howard,  entomulogist  of  the  United  States  Department 
of  Agricultxire,  and  have  been  determined  as  the  common  luting  stalde 
fly,  Stomoiri/s  calcltram.  Dr.  Curry  states  that  he  collected  the  speci- 
mens in  ijuestion  from  surra  horses,  and  that  in  his  opinion  this  is  the 
tl}*  w*hich  is  the  conmiun  transmitter  of  the  disease  in  the  Philippines. 
He  has  rep^itedly  found  the  surra  parasite  in  the  stomach  and  in  the 
proboscis  of  this  iSf(^ffio,n/M^  but  we  are  not  informed  that  any  direct 
experiments  have  been  made  to  transmit  surra  by  nuuins  of  the  insect 
in  question. 

B.   BIRDS  AS  POSSIBLE  TRANSMITTERS  OF  SURRA. 

Lingard  (1899,  p,  2*2)  also  mentions  the  possibility  of  the  accidental 
timnsmission  of  surm  bj'  crows.     He  sa^'S: 

*SSevenil  lustAiu'es  pret^ented  lliemselvee  where  both  healthy  and  disea^nl  hoi^eu 
were  utiindhitr  ddo  by  mde;  l>oth  clasgesof  anitniils  presented  oi>eu  sores  (giills)  on 
their  hrxlios,  fa'ticrally  ou  oith*/r  side  of  the  s<piiial  column,  Crovva  were  perched  on 
their  h&i--ki4,  |M>vkiM>cand  s^cm  tilling  the  soren,  and  inj^vera!  iUb-tanceB  drawiu^  bKHMl, 
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The  birdg  moved  freely  fr«:im  the  Imck  t>f  one  animal  to  the  other,  and  no  dottbt  thi.^ 
h  one  wmrt'e  by  which  tlio  that^aittr  w  eprt'ad.  This  would  uccur  witli  the  greatest 
case  either  with  their  Iflooil-Htaineil  l>eakfi  or  with  their  s<jik'd  ftet  coruing  in  contact 
with  a  raw  surface,  for  I  ha^e  j^ruverl  that  a  in  inn  to  fraction  of  a  drop  of  blood  eon- 
tainiug  surra  hematozoon  h  ttipable  nf  conveying  the  disease  to  the  horso  if  spread 
over  a  ecniteli  in  the  akin  of  the  aoimal/* 

We  sec  nothinj2f  improbable  in  this  view*  Ifi  fart,  surra  appear8  to 
us  to  he  a  wound  disea.se,  tnmsmissilde  tlirough  any  j^ort  of  wound, 
whether  it  ]>e  made  by  insects,  crows,  syringesj  knives,  or  anything 
else,  provided  undried  trypanosomatic  blood  comes  in  contact  with  the 
freshly  wounded  surface, 

C.  INFECTION  BY  INGESTION  OF  BLOOD   OF  AFFECTED  ANIUdAIiS. 

A  number  of  exporimcnts  have  been  made  to  transmit  surra  to  ani- 
mals by  feeding  the  blmid  of  infected  animiils,  and  attention  has 
already  been  direeted  to  the  stHtenieuL  that  dogs  and  eats  are  alleged 
to  become  infected  through  eating  surra  carca^sses.  We  arc  inclined 
to  accept  this  as  a  possible  method  of  transmi.ssion,  but  in  thi.s  con- 
nection we  would  direct  attention  to  the  folh>wing  points: 

(1)  It  does  not  appear  to  be  satisfactorily  demonstrated  (a)  whether 
the  panLsitc*?  have  forced  their  way  through  the  intestinal  mucoiia  (as 
do*\s  not  seem  impossible:  Compare  bacterial  infections;  tuberculosis; 
trichinosis;  Ualafith/tum  atlL  according  to  Strong's  recent  interesting 
results);  or,  (J)  whether  the  hematozoa  have  entered  the  system 
through  some  intestinal  wound.  (2)  It  also  does  not  appear  in  the 
ingestion  experlnients  that  authors  have  always  excluded  the  possi- 
bility of  accidental  infetlion  by  insects.  Infection  by  ingestion  of 
blood  does  not  at  present  come  into  ver}"  serious  eonsith^ration  in  con- 
neetion  w  ith  the  transmission  of  surra  from  horsu  to  hor?se,  unless 
perhaps  the  horses  should  liek  fresh,  Ijlecding  lly  bites,  and  thus 
accidentall}'  smear  a  wound  in  the  mouth  with  tryi>anosomat[c  blood." 

D.P  CONGENITAL  INFECTION. 

According  to  Lingard  (18!l»5,  p,  12),  no  Tn/jju/tosfmia  has  been  found 
in  the  fetuses  in  case  of  mh%  even  when  the  gravid  mother  was 
found  infected.  This  eonchision  is  based  upon  a  number  of  observa- 
tions, and  apparetitly  estublishes  the  faet  that,  at  least  under  normal 
conditions  of  the  plnccntu,  surra  is  not  eongenituUy  infectious,  (See 
also  pp.  141,  158.)     This  view  h  supported  by  other  authors  also* 

•An  article  haa  joHt  been  obtaine*!  from  HodRers  (1901),  who  ?:iiou8  (p.  16S)  that, 
if  eurra  hlocMl  \s  fed  to  an  animal  with  an  abra*led  Hurfaee  with  whicli  the  blood 
comi^*^  in  contact,  infection  will  take  plac'e*  If  there  is  no  abragion,  no  infection 
iollowe. 
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E.P  FROM  BBJCNKINa  STAGNAOT*  WATEK  AKD  EATTNG  VEGETA- 
TION GBOWK  trPOK  LAND  StTBJECT  TO  IKUKDATION. 

In  dUcussing  infection  from  these  source.^,  Linfrard  (1899,  pp. 
74-75)  .says: 

*'Tli6  qu^jtion  of  grass  and  water  l>eJng  the  carriers  of  the  contagium  of  mirra  \s  s^o 
intiinately  associated  that  it  will  l>e  as  well  to  eoasider  these  two  factory  t^tgetJier  ui 
their  relation  to  the  causation  of  thedi«eaae.  Thetlistribution  of  thLs  malady  i?eoins  to 
be  entirely  intlaenced  by  the  physit^l  afipect  of  the  L'ountry,  It  api>eara  to  Ije  chiefly 
brought  about  by  the  occurrence  of  floods  and  inundations^  being  far  more  prevalent 
in  those  parta  of  the  country  where  theee  occur  than  in  the  higher  and  drier  por- 
tions. It  is  far  more  ccimmon  in  the  vicinity  of  the  rivers  and  canals  than  in  por- 
tions of  the  country  where  water  is  scarce ,  It  is  not  n.<ual  for  the  nativci*  of  India 
to  make  any  provision  for  the  maintenance  of  their  animal?  in  the  form  of  hay  or 
dried  grass.  The  usual  custom  is  either  to  graze  their  rattle  where  grass  in  to  be 
found  or  to  cut  it  from  the  jungles  and  wastes?  as  it  is  re<juired.  Toward  the  end 
pi  the  hot  eeason  grass  on  the  higher  lands  has  become  burnt  up;  at  lower  levels, 
ially  at  the  bottoms  of  nalas,  gwampei  and  ponds,  where  water  has  lieen  lying  till 

much  later  period,  an  abundant  supply  can  generally  be  found,  and  it  is  from  these 
eourcce  that  it  is  procured. 

**  Similar  conditions  operate  at  interv^als  during  the  wet  seai»on,  or  directly  the 
rain^  have  oea*?e<i,  especially  in  th<jse  parts  of  this  <'oiiiitry  wlierc  the  temj^^M^rature  is 
high  at  this  time  of  the  year.  The  lands  bordering  on  rivers  and  stream^T  or  those 
which  are  low  lying,  become  flooded,  the  herbage  is  covered  with  water,  wiiich  in 
some  ca^es,  when  the  land  \i^  a  i*layey  sub^^oil,  disappears  aimoi=t  entindy  by 
gradual  ev^>oration,  and  such  places  are  favorabJe  for  the  development  of  low  forms 
of  life,  and  possibly  for  the  l^yjkntogoma.  Animals,  therefore,  which  daily  cr>nsume 
grass  and  drink  water  from  such  localities  run  a  risk  of  taking  into  their  systems  the 
contagium  of  this  diseai^e.  In  confinnatioii  of  these  statementa  we  may  mention  one 
example  from  njany  coUi^t^ted,  The  inhabitants  of  a  village  **Naoni"  in  the  Ohazia- 
bad  TaheiJ,  of  the  Mecrut  district,  viKited  l>y  Veterinary  Captain  Pease  in  1895, 
informerl  him  that  ^tme  40  out  of  60  camels  attacke<l  had  died  out  of  a  heni  of  250. 
The  |)eople  wjw  drive  the  camels  away  to  the  Bangar  or  higher  lying  gronnds  durijig 
the  mins^  and  water  tho!*e  animals  which  remain  in  the  lowlands  from  wells  only, 
in  onler  to  escajje  the  disease.  They  attribute  the  ilisease  to  stagnant  water,  and  do 
not  allow  their  Ciimeli*  to  drink  at  open  places  until  tlie  water  lias  stood  for  a 
conaiderable  time  and  l>ecome  '  pakka '  (wholesome).  On  the  other  hand,  ^'eterinary 
Captain  G.  H.  Evans  reported  the  cast*  of  a  pony  which  contracted  surra  in  a  com]x>und 
in  Rangoon.  The  grass  was  obtained  by  its  attendant  from  any  source  available, 
while  the  water  supplied  to  the  ammal  ciime  frrjm  the  miimcipal  supply  pijw^.  This 
was  the  liret  case  of  surra  accjuired  in  that  dty  observed  by  the  above  officer  during 
a  regidemHj  of  some  6  «»r  7  years." 

Lingard'S  presentation  of  this  case  docs  not  absolutely  oonvinec  u.s 
that  nithcr  water  or  gvasti  coiivo}  s  the  disoase*  There  h  nothing  at 
present  known  in  connection  with  the  biology  of  any  TnjpanoaoKia 
which  w^ould  lead  ii.s  to  look  Hcrioasly  ii|>on  the  grass  and  water  as 
>urce,s  of  infection  with  hwvva,  notwithstanding  the  fact  that  this 
nethod  of  infection  has  been  referred  to  by  so  many  anthors» 
Natuiiill^s  stagnant  water  will  not  improve  the  health  of  animals,  Imt, 
-on  the  contmry,  will  increase  the  infection  with  parusitit*  worms,  and 
to  tend  to  reduce  the  condition  of  the  stock.     Futhertnore,  insectti 
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will  be  present  in  g^reater  nanil>ers  under  the  conditiona  described, 
hence  these  localitiei?  will  naturally  present  a  greater  rhance  for  the 
spread  of  the  disease.  Our  remarks  are  not  to  1>e  interpreted  as  a 
denial  of  the  possibility  of  infection  in  the  way  described,  but  simply 
a.s  an  expression  of  reserve  or  perhaps  skepticism  upon  this  point, 
pending  further  investigations.  Our  iskepticism  finds  decided  sup- 
port in  the  remarks  by  Pease  (1S9T),  quoted  on  page  125  of  this  report, 

F.P  INGESTION  OF  GBAIN  BOILED  WITH  EXCREISCENT  OF  THE  BAT 
AND  THE  BANDICOOT. 

In  diBcussing  the  subject  Lingard  (1809,  p.  7G)  says: 

**  In  l^l  experimental  inoculation  of  equines  proved  that  out  of  12  animals  inoc'tt- 
latetl  with  soiled  rat's  hkMKl  4»  or  33  per  cent,  contTacte^i  surra  and  dieii  of  a  \*irulent 
torn  of  the  disease  in  an  avera^'e  of  7  days.  The  above  experiments  raieed  the 
question  as  to  how  rata  could  cau^*  the  disease  in  horses,  for  the  food  would  rarely » 
if  ever,  l>e  R>iled  with  the  blcxni  of  thei^e  wnall  animals-  It  therefore  only  remained 
to  be  trie<l  whether  the  excreta  of  rati*,  in  whoi?e  blotxi  th<tJ  infusorian  was  present  at 
the  time  of  its  collection,  could  cause  the  disease  when  mixed  with  grain «  Experi- 
ments with  this  end  in  view  were  carrie<i  out,  and  one  ATii?traHan  hor^ie  contracted 
surra  in  1893,  the  incubation  period  occupying  some  time  Ix-tween  June  and  Septem- 
ber, during  which  the  animal  receive*!  daily  mt  excrement  mised  with  its  ration  of 
com.  This  was  e\-idenee  that  when  a  hori*e  is  made  to  ingt^t  soiled  material  day  by 
day  surra  may  finally  be  contractetl,  bat  whether  the  disease  was  ever  actually  pro- 
duceti  in  the  natural  coarse  of  events  by  this  means  at  that  time,  there  was  no  te»ti- 
mony  forthcoming.  Inquiries  were  instituted  in  different  luirt??  of  India  in  order  to 
iliiH^ijver  whether  any  folklore  existed  on  the  subject,  and  syccj?  and  keefjcrs  of  horses 
were  interrogated  for  a  5>imilar  purpose.  In  June,  1895,  one  jjentleman,  with  many 
years'  experience  in  India,  stated  Hhat  it  was  a  Hxed  idea  in  the  minds  of  many 
natives  in  the  North we!«t  Provinces  and  Oudh  that  if  horses  were  allowed  to  eat  com 
soiU*d  with  rat  excrement  eome  of  them  would  tK?  more  thau  likely  to  die  within  a 
few  montlis.'  Again,  the  following  stflteinent  was  made  by  an  old  syce:  *  It  Is  a 
common  bt^lief  among  syces  that  rat's  dung  in  the  com  given  to  horses  makes  them 
ilL*  Further  te!*timony  witli  regjard  to  small  animals  was  obtained  to  tJiis  effect: 
*Sjme  yearn  agf»  we  ki^t  a  couple  of  goats,  and  the  native  who  tende<I  them  t«id 
dcatli  was  iloe  to  the  rat's  dung  we  found  among  the  stock  of  gram  the  animals  had 
been  fe<I  ufion.' 

**From  the  above  statement  it  will  be  gathered  that  animals  can  acquire  the 
Tn/panomyma^  or  organism  of  surra,  by  different  means.  The  tbousandjs  of  equines 
n  hich  liave  ^uceumbe<l  to  that  disease  in  the  Punjab  alone  have  to  shift  for  them- 
selves, and  antler  no  cin-umstant^ea  obtain  anything  as  fo<lder  l>nt  the  gnL-^s  they  can 
^^nd  and  water  frc»m  the  nearest  source.  Therefore  the  question  of  nit  excrement  can 
Pbe  at  once  excluded  a.s  a  factor  in  the  caiLHation  of  the  flij^eai^e  in  that  clajs?of  animals. 
But  with  reyanl  to  the  question  of  surra  l>eing  communicated  by  the  bites  of  a  fly,  we 
know  that  when  once  the  disease  is  started  it  may  l^e  reprtxluced  to  any  extent  by 
th€$c  insects.  The  tvidence  put  forwanl  with  n?gani  to  the  effect  of  rat  excrement 
in  corn  is  also  of  great  importance  to  the  horse  owner  in  India/* 

We  are  inclined  to  accept  Lingard's  reOaSoning  in  this  case  with 
double  resen'e.  While  it  appears  that  rati?  may  contntct  hoi-^e  surra» 
it  has  not  been  ^hown  that  Tn/pimomma  are  found  in  the  excrement 
either  of  horses  or  of  rats,  nor  is  it  clear  to  us  that  during  the  experi« 
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mcnt  mentioned,  oxtf mlin^^  nvvv  thiM^e  lo  four  moiitli.s,  the  neces8ary 
preeaiitioiis  were  taktni  to  exeludo  fly  Intes  nnd  other  factors.  If,  in 
fact,  TrypammMHa  iieritk'n tally  reac'hed  the  feecd  through  intesthuil 
hemorrhage,  it  is  not  elear  how  they  could  he  infectious,  for  rat  feces 
dry  nipi<lh%  and  drying  appears  to  kill  this  parasite,  a.s  han  heen 
j)roved  also  tor  other  Kpeeie^  of  7\'ypanitm)iia  (see  p.  143).  Finnlly. 
even  if  it  is  us^iuned  that  the  rat  trypaiiosommsis  found  wa>s  identical 
with  the  horse  surra,  it  i.s  at  least  possible  that  it  might  have  heeri 
ti*ansniitted  l>y  rut  fleas  perhaps  as  easily  as  liy  the  ingestion  of 
excrement!^. 

SYMPTOMS  or  SURRA. 

GElTEKAli  CI.INICAL  PICTURE, 

Lingard  (1S93,  pp.  r»2-0-j:)  has  given  Ihe  following  summary  of 
svniptouis — the  most  comph^te  summary  whirh  has  as  yet  beeti  puli- 
lUhed  liy  any  author  whose  papers  we  liave  In^vn  aide  to  consult: 

**Befot«  describing  the  symptoms  of  surm^  it  will  bene*  e^san-^  first  to  divide  eases 
of  the  disease  under  two  di£iert*nt  hetidss,  vijs:  A.  Those  which  liave  etjutnicted  the 
digeii5?e  in  the  natural  course  of  events;  B.  Those  wJiieh  have  arnjuired  the  diseOiJe 
by  in<x*ulation. 

*M.  symptoms  of  thr  dmaH'  np  obfit^rved  ivhtu  contract d  natundhf. — The  inv!U?ioii  of 
thii*  disease  is  usually  marked  by  pymptoruH  of  a  trivial  eharaeter:  the  nkhi  feels  hot, 
and  there  may  be  more  or  less  fever;  there  ia  also  slight  Iofs  of  appetite,  and  the 
animal  appears  dull  and  stumbles  during  action;  ttuts  early  a  symptom  sometimes 
aj)l>eari«,  which  may  be  the  llrst  intiuiation  received  i>f  the  aoTinaFs  indl^^po^ition, 
and  which,  hb  r  ^uide  to  diagtiuHiH,  la  of  g^reat  iuiportance;  it  iw  the  i*regeiice  of  a 
general  or  localize<l  urticarial  eruption.  If  the  blood  be  examined  microscopically 
it  may  be  found  to  p^resent  a  normal  appearance,  Ijut  in  the  nmjority  of  easej^  a  few 
4?malf^  rapidly  moving  oriraui>Jrns  will  l>e  ob.^erved,  j^iviuu;  to  the  bloo^l,  as  it  jjasses 
auiougj(>t  the  eorpu^des,  a  j:»eculiar  vil^rating  louveitieut,  \\ hich  if  once  <djs*.'rved  will 
not  readily  be  forgotten.  If  the  hemato/,oon  has  not  heen  dlseovenul  in  tlie  blood 
for  Fome  days,  the  before  ment-ioned  may  l>e  the  only  t<v  mptoms  noticeable,  auil  as  a 
nilei  when  treateil  with  febiifugei*,  the  hor^e  quickly  improves?  in  health  and  the  f\p[>e- 
lite  returns.  This  condition  does  not  lai^t  for  more  than  a  few  daVH,  when  the  animal 
Ls  again  ohsM^rved  t<»  present  a  dull  antl  dejefted  appt^arance,  tmd  on  examination  well- 
tnarke<:l  symploms  are  found;  the  8kin  is  hot,  the  tcmperaUire  more  or  lena  elevated, 
tlS.?'  to  40"*  C;  the  pulse  full  and  frequent,  5G  to  <>4  beatf<  per  minute;  the  visible 
mucous  uicmhranes  may  tipiiear  cleaut  but  the  conjunctival  membranes,  ei<[>ecially 
thoj«  covering  the  membrana  nictitanfc?,  are  UBiialiy  the  seat  of  tlark-red  patches  of 
ecchymosis,  varying  in  size  in  differ^^nt  animals.  There  is  inf»re  or  le.«8  thirf^t  imd 
slight  hi«s  of  appetite,  the  animal  eating  ila  corn  and  green  grass,  whilst  leaving  all 
or  a  portion  of  the  dried  gn^i^s  with  which  it  has  betm  supplied.  At  the  same  titue 
there  are  plight  catarrhal  gymptoius  present,  including  lachryrnatiou  and  a  little 
niueoue  discharge  from  the  nostriU.  Occasionally  at  ttiid  periixl  of  thedisca^se  the 
Bubmaxillary  glands  may  l>e  found  enlarged  and  pcrliaj»s  somewhat  tender  on 
manipulation,  (Jne  nj-mptum  is  markedly  al>sent,  namely,  the  presence  of  rigorp, 
or  the  objective  sign^  of  chilliness.  In  addition  it  will  be  mHcd  that  tliere  in  y<uue 
ewelliug  and  edema  of  the  extremities,  generally  between  the  fethx'k  and  the  Icu-k, 
whicli  pits  but  ia  not  ^laiuful  on  [»ressure^  and  in  tht*  *"ase«  of  horses  there  may  lie 
present  als<j  at  this  ptage  of  the  diseit-se  some  swelling  of  thf»  t^heath.     When  the  fever 
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and  concomitant  symptoms  have  declared  themselves  during  a  short  period,  one 
thing  becomes  especially  notrciiable  in  every  animal  attacked,  namely,  the  rapidity 
witli  which  it  lose^^  tlesfh.  II  the  Idood  hiis  been  examined  microi^cnpiLrilly  during 
the  !?econd  |>erit>d  of  fever,  nt  firnt  a  few  heniatozoii  will  have  been  observed  in  it, 
which  day  by  day  inerea^e  in  numV>er  and  reaeh  a  maximum,  wliere  they  remain  for 
a  varying  period,  or  at  once  suddenly  or  jtrmdnally  disappear  diiria;^  tlie  period  of 
apyrexia.  After  the  fever  and  the  aecotnpanyin^  t^ytuph  imti  have  for  the  second  time 
been  present  for  eome  days,  the  period  varying  from  one  to  eix,  the  animal  is  found 
to  have  hjst  the  dulK  dejected  apiK^ranee  and  to  lonk  bright.  The  clevaterl  temper- 
atures has  fallen  and,  in  some  rases,  has  attained  normal  or  even  subnormal  limit«w 
The  vij?il)lo  mu*!oua  membranes  are  elean  and  tlie  eonjimettval  peteehise  l>e*^n  to 
fade;  the  piilae,  however^  will  >»e  found  to  t>e  weak  and  tlvre^^dy  in  eharaeter,  but 
the  appetite  excellent,  and^  in  fact,  if  it  were  not  for  tlie  loas  of  iikjah  and  flight 
edema  of  the  extreinitif>^,  there  would  l>e  little  ti)  show  that  the  animal  was  ailing. 
But  unfortunately  this  ctuidition  does  not  eontinue  for  any  length  of  time,  for  again 
the  tern |>ei*flture  is  elevated;  in  the  conrs-e  of  a  few  Ikjufh  the  theruiometer  registers 
a  still  iiigher  degree,  the  animal  is  dull  and  dejeete^l,  and  by  tlie  following  day  tho 
visible  mueou«  niembranea  prei>ent  a  yellow  tinge;  large  eechyniofciei?,  dark  in  color, 
appear  on  the  conjunctival  membranei^?  the  action  of  the  heart  is  irritable,  the  pulse 
full  and  quick,  or  at  tIme.H  intermittent,  and  regurgitation  may  l>e  observeil  iu  the 
jugular?;  the  breathing  is  quickened  and  the  individual  re*ipinition&  shallow.  On 
watching  an  animal  in  this  condition  it  may  l>e  noticed  that  it  tiike^^  i*eveu  to  eight  very 
ehort  inapirationri,  and  the,^e  are  followed  liy  a  murh  more  prolonge^l  and  i*onoroufi 
one;  at  the  *!iame  titue  the  I  wreathing  is  innit'  aljdominal  Oian  tlioracic  in  character. 
On  examination  of  the  extremities  it  will  Ix^  found  that  the  i^vvelling  and  e«iema  have 
mcreaaed  exrnaiderably,  ami  that  on  the  imdersnrfacc  of  the  abdomen,  where  it  wafl 
previously  confined  to  the  Hheiith,  it  has  now  commenced  to  spread  forward  alon^ 
the  sul)eutancH5Ui3  tiaeue  betw  een  the  skin  and  the  miii?elea.  During  the  whole  of  thia 
time  the  apf)etite  will  have  varie<l  little,  and  the  e\'aciiatrons  will  }x}  only  i^lightly, 
if  at  all,  altered  in  character.  In  the  blood  a  repetiti(m  of  the  previous  events 
take,^  jda<'e,  the  hematozoa  make  iheir  appeai'ance  and  nm  up  to  a  maximum, 
and  again  suddenly  or  gradually  di8ai>pear  according  to  the  length  of  the  fever  period. 
Thei?e  periods  alternating  with  and  without  fever  may  go  on  for  a  conf^iderable  time. 
The  progress  of  the  disea^e  i^  \arialjle,  and  greatly  <le[>ends  upon  the  condition  of 
the  animal  attaeketl,  the  weak  one^  succumbing  very  rapidly;  but  each  bout  of  the 
fever  brings  with  it*  as  a  rule,  an  increase  in  tlie  severity  of  the  symptoms.  There 
is  augmented  yellowness  of  the  membranes,  fresh  crops  of  petechire  on  the  eonjunc- 
iiva,  a  eol lection  of  gelatinous  material  at  the  inner  canthi,  which  at  tiinea  becomes 
red  in  color  from  an  admixture  of  blcMid,  and  which  on  microscoi>ical  examination 
is  fouml  to  contain  a  varying  numl>erof  the  mirra  humatozoa;  increase<l  swelling  an<i 
edema  of  the  extremitiei?  and  abdomen,  which  now  extends  betwtH?n  the  f<>rt>  limbs 
anil  up  the  chej^t  During  this  time  the  wasting  has  been  steadily  progress ve, 
e^'iHfcially  the  muscles  of  the  back  and  those  mirrounding  the  liip  joint  and  the  gluteL 
''Toward  the  termination  of  the  disease,  it  will  Ix?  noticed  that  an  animal  is  disin- 
clined to  move,  and  when  made  to  do  so  there  will  \to  manifest  loss  of  power  over  the 
hind  »|uarters,  somewhat  simulating  a  slight  partial  paralysis,  and  the  hind  qimrtere 
of  the  animal  reel  from  side  to  siile.  In  connection  with  this  it  may  be  noted  that 
there  is  frequently  presc^nt  paralysis  of  the  sphincter  ani  and  a  dilate<i  condition  of 
the  aniu*.  These  *»ymptom4?  taken  t-ogether  point  to  some  i nterferencc  with  the  normal 
functions  of  the  spinal  cord  in  the  lower  dorsal  and  himl>ar  region*',  and  are  probably 
due  to  pressure  caused  by  an  exudation  within  the  spinal  ni€mbranei».  In  many 
cfti'es  shortly  Ijefore  death  the  hearths  action  beoomes  exceedingly  violent,  shaking 
the  whole  frame  at  eat^h  lieat,  so  that  the  sound  can  be  hear*^  at  some  distance  from 
the  animah     In  some  of  these  cases  the  animal  may  suildenly  drop  dead;  in  others 
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the  omariation  and  weaknedfi  become  so  pronotinciisl  that  the  animal  falls  to  tho 
grountl,  and,  aft^r  a  .shc»rt  )toni  of  gtruggluig»  sueriimbts  to  the  diseasei     In  other 
cases,  again,  tlio  annual  falls  lo  the  ground  an<l  appears  to  las  Buffering  from  acute 
pain,  stru^iglea  violently,  sweats  bedew  tho  liody,  and  the  ret<j>i rations  are  vtsry  hur- 
ried.    The  etnivrgles  soon  exhaust  the  patient^s  Htrength^  and  for  a  time  it  lies  quiet; 
Boon^  however,  the  struggle-^  commence  agiun,  and  this  eontinneB  until  tleath  oeeiirs. 
**  IL   Tlifm'  it'hirh  hnrr  itopiircd  /At'  diifmse  btj  inorniation* — Twenty-four  houre  alter 
the  fiubcutanemis  injec'tion  of  a  email  quantity  of  surra  blood,  in  the  great  majority  of 
caee«,  a  small,  circuiusi^ribed,  and  somewliat  raised  flwelUng  U  noticed  at  the  seat  of 
uioculation*     After  48  houry  the  tumor  has  increased  in  size,  and  if*  aeeompanied  by 
eome  edema;  it  presents  a  certain  amount  of  teneJon  of  the  partd  involved,  and  is 
generally  tender  on  manipulation.     Thede  eonditions  cniitinue  to  inereaf*e,  until  by  ' 
the  fourth  day  the  tumor  may  measure  .1  or  4  inches  in  one  direction,  by  2  or  3  in 
the  other,  and  raised  to  the  extent  of  an  inch  or  an  inch  and  a  Imlf  aV»ove  t!ie  sur- 
rounding ti^ues,  or  in  eome  cases  present  an  ahnot^t  eircnlar  form   throughout.     It 
will  Ih?  al!**»  found  that,  if  the  tumor  he  tinnly  grai«ped,  it  is*  not  fixed,  but  can  be 
|lifte<l  up  from  the  .*?iiV>cutaneoua  tissue.     According  to  the  nature  and  amount  of  the 
■inoculated  blood  50  will  these  symptoms  rapidly  present  themselves,  and  either  attain 
a  maximum  or  he  retarded,  until,  varying  from  the  fourth  to  the  thirteenth  day,  the 
itiuuor  at  the  seat  of  imDeulation  will  he  found  to  have  hM  a  certain  a  mount  of  ita 
Bfen^Aon  and  tenderness.     From  this  date  the  swelling  and  c<lenia  will  gradually  l>egin 
KO  grow  less,  until,  filially,  after  a  jn^rimi  of  10  tn  14  dayn,  the  only  sign  left  of  the 
Jfonner  swelling  will  l)0  a  slight  thickening  of  the  skin  over  the  point  of  injection  j 
wbnt  at  the  moment  when  the  tension  and  tenderness  «>f  the  r>arts  at  the  seat  of  inocu- 
"lation  l>ecome  suddenly  decreased,  n  .«ynjptoiii  of  the  utmost  importance  cUiiieally 
take«  place,  vii*  at  that  moment  the  organism  of  surni  enters  the  blood  of  the  general 
circulation. 

**Tho  temperature  on  the  day  of  iuoculation.  and  in  fact  for  flevenil  days  after- 

war<ls^  may  ivraain  ivi>niial  in  fharacter,  there  being  only  a  few  points  difference 

between  llie  morning  an<l  evening  observations.     In  other  cases  there  may  be  a 

eJight  rise  from  the  first  evening,  and  a  grailnal  progressive  ri«e  until  the  .•< welling  at 

the  si^tof  in<j«*u!ation  tihows  signs  of  reduction  in  t^iiie,  when  tbe  temperature  gen- 

entlly  take?  a  decided  rise  again,  and  may  attain  40°  or  41  **  C,     This  elevation  will 

last  a  var^'ing  period  of  frrjm  2  to  <i  days,  and  on  tho  day  following  it^*^  onset  tho 

oniinary  symptoms  of  fever  will  l»e  notice<i;  and  in  adtlition  there  will  be  petechijaB 

on  the  conjunctival  membranes,  lachrymation,  a  slight  mucous  dischai'gc  from  the 

nose,  and  In  severe  cases*  some  oeilema  of  the  lower  portion  of  the  extremities,  and 

jH^rliaps  of  the  sheath  in  hordes.     At  the  termination  (A  the  period  of  fever,  the  tem- 

[kcrature  will  be  found  tn  have  fallen  to  normal  or  nesiriy  so;  the  aniiiuil  will  present 

Lft  brighter  aspect,  and  there  ia  every  apf>earance  of  its  return  U)  health;  lait  in  a  few 

Edays  the  animal  agaiu  appears  dull  and  semisomnolent;  the  tenii*erature  becomes 

Jelevated,  and  a  rcla[>4ve  lakes  place,  anvl  a  rei>etitii»n  of  all  the  symptoms  in  the  pri- 

iiriar}'  paroxysm,  including  the  reappeamnce  of  the  hematozoon,  is  observe*!." 

GrifHtii  Kvans  (1881,  p,  2)  states  that  the  symptoms  of  surra  slmuM  iio 
divided  iuto  (I)  tho.st*  eoiiimon  to  other  maladiei*,  and  (2)  those  <4m rue- 
iorislic  of  this  dinnwc*  Invasion  of  surni,  aecpiircd  in  the  ordinary  way* 
lis  that  common  to  all  low  fevers, 

Snn'd  in  eam^U* — According  to  Hagger  (i*ee  Lio|Lfard,  l.st*l>,  p.  35), 
the  most  proraini^nt  syniptoni>*  in  the  camel,  in  addition  to  the  fever, 
tire  swellings  which  appeiir  on  the  .sides  of  the  chej^t  near  tho  pad  and 
in  the  Bheath  and  ^erotuni  uf  males  and  in  the  udder  of  females* 
Thetse  .swellings  form  into  large  absee.s.^es  containing  an  enormous 
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f|tt»fititr  of  tfait*k  <*rv!am-coli>nHl  pus.  From  tho  fir^t  to  the  \Msi  there 
§3  prtngr^^^ve  aoi^mia.  aod^  although  the  appetite  generallr  remains 
good,  the  animal  rapidly  wa^te^  away  until  it  beeonie^  a  mere  living 
dcdetoii.  The  pannsite  b  not  pre>ient  in  the  hlood  continuou;!<ly  during 
the  whole  course  of  the  di;?e&^.  The  perit^d-s  during  which  it  L?  present 
mrc  marked  by  ele\*atioii  of  the  body  temperature  ( fever)*  whieh  rises 
in  aotiiie  ca^sesi  to  lci6^  F.  and  r^inks  to  the  normal  during  the  intermid- 
^oo.  wfaeo  the  psnisite^  are  ab?^nt.  The  dises^  Ls  inrariably  fatal 
in  the  borse^  but  the  camel  men  arer  that  a  small  percentage  of  cameU, 
which  can  tolerate  it  for  three  years,  recover. 

Snrrtt  oi  rii/f A. —According  to  Lingard  U8i*ti,  pp.  80-^8),  surra 
will  undoubtedly  develop  in  l>ovine2§  and  liuffaloes«  but  these  animals 
do  not  appear  especially  ^j^UM^ptible  to  the  dise&^:  they  may^  in  fact, 
rerorer  from  the  attack,  put  on  fle^h^  and  appear  in  robust  health* 

Sftrr^i  *Vi  trtid  atthfHiljf. — We  have  scarcely  any  information  at  pre^ 
ml  in  regard  to  $iirra  in  wild  animals,  but  it  seeuLs  very  probable  that 
^ome  wild  animal  will  be  found  which  suffers  from  the  dkeajBe  in  but  a 
flight  degree  and  which  therefore  will  be  able  to  keep  up  the  infection 
of  a  di^rict  from  year  to  year*  Curry  (11H>2)  has  recently  reported 
sum  ill  the  Philiopine  •*caribao''  [kerabau,  BuhalU  kendfau\, 


AHAXTSIS  OF  SYICPTOMS. 


03SSET  ASp   IXCUBATION. 

There  i*  no  hi!4or>-  of  a  definite  ons^t  (Burke,  18i>K  p.  268^  189t^^ 
p.  191),  and  the  condition  i^  progressive^  msually  with  a  number  of 
reta|»$«t^  Accordit^  to  the  Veterinary  Journal,  London  (lSt^6,  p,  177), 
there  i*^  rarely  ao  opportunity  to  note  early  MTuptom:*,  the  attack 
u^cually  being  a  mild  one,  with  the  animal  a  little  dull  and  off  its  feed, 
but  after  a  few  days^  re^t.  it  apparently  recovers,  and  the  owner  sends 
it  back  to  work-  The  attack  is  somewhat  of  a  bilious  fever  type,  the 
animal  being  dull,  listle:*^?,  and  leg-weary. 

The  ^tt-ruMl  nf  ii^tthitum  Ls  apijareiitly  ^abject  t^  considerable  varia- 
tion* It  13^  ♦!  to  S  day 8  (2  to  7  dsiv;*.  Sle^^L  lSSt>a,  p,  ±hh)  in  experi- 
tneotal  ca^^s  caused  by  inoculation  with  or  ingestion  of  blood  taken 
fn*ai  aninmla  affected  with  jiurra;  if  the  blood  is  from  a  dead  animal^ 
the  iriculMitioii  may  l>e  prolonged  to  13  days;  in  cases  where  the  blood 
htts  b<^n  diluted  with  water,  and  }^^^x\  given  by  mouth,  symptoms  may 
not  appear  for  even  75  days.     (Hayes,  1SU8,  p,  48L) 

According  to  Lingard  (I81f3,  p|>.  55-58),  the  period  of  iueuhaiioii 
varies  aerording  to  ciiTumstiincesi: 


**\^)    The  taimtperif^ofsnmi,  or,  in  other  wut\l?»  the  time  which  eh 
xbf  mtrodtsL'tlon  of  the  mtxUT\r»  mtrrbi  into  tho  ^yittem  and  the  fin<t  appeaiaaMe  of  thB 
bewatcKiMMi  in  thi^  hhf«M|  i>f  the  ^>!iera1  rirx'ttlattou^  Hill  be  fuund  tu  vary  coinaider- 
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ably  according  to  certain  cirrnmstances.  The  (»hit'{  fon«Utit>iw  whicli  influence  it 
will  be  fonnd  under  the  following  headings: 

**I,  The  speeiei?  of  aiiiimil  inficalattMl, 

*'IL  The  means  iiHe*!  tor  inoeolrttin^'  the  animal. 

*'IIL  The  kind  of  fluid  iise<l  fur  iiiuealatiuu,  viz:  {n,}  hliwid;  {h)  nenrnj;  {r)  fluid 
taken  fri>m  the  timica  vaginalis?  teMia;  {d)  fluid  taken  from  the  pericartlial  eae;  (e) 
eerebro-Hpinal  flnid> 

*'  IV,  Whether  the  fluid  used  for  iiioeulation  wan  drawn  atite-  >^r  \}t\^iinortvn\  fruin 
the  animal  affected  with  aurra: 

**(Vr)  Anttmortcm, 

•*(0  If  during  a  paroxyemi  the  miml>er  of  hematezoon  present  fit  the  time  of 
inoetilation. 

**(ii)  If  dtiring:  an  intemdsii'iou  or  an  apyrexial  peri<.>«l,  the  i»rehttnn'e  tir  ul)Kenee 
of  anytUing  on  mieroacopieal  exaniioation, 

**  (f)  The  number  of  hourn  that  weiv  alknved  to  I'lajij^e  between  di-ath  and  the 
imrt'ulation. 

"(ii)      The  nuniljer  ttf  henmtozua  in  the  hltiod  jn^t  [ireviuu^i  in  death. 

**  V.  The  quantity  of  the  fluid  introiluced  intu  the  j^ysteni  of  the  animal^  either  liy™ 

'*(»)       Direci  injection  into  the  general  eirculation. 

**  {ii)      Gastrie  ingestion. 

^*{iii)     By  Hulx'utaneoun  irnteulation. 

**(»>)  Byemeariug  on  an  abraded  nurfare  or  flight  i-utaneou.'^  inrisioii  fvuin  whieh 
no  blood  escaped. 

* 
'*(!,)  The  Latent  l*Euit>ri  rx  Na'it'r.\i.ly  ('oNTR.\tTED  Carim. 

•*A  rao*ft  difficult  puint  to  elear  up,  and  one  whieh  up  to  the  present  ha«  nut  l>een 
recorded,  is  the  latent  periwl  of  i?urra  in  ea-^es  in  whieh  it  is  eontmeted  naturally. 
The  difficulty  can  more  readily  be  underst'»od  when  it  ji^  reeogiiize<I  that  the  co!i- 
ta^uui  iSf  in  all  i>rohability,  taken  into  the  syHteni  of  the  animal,  together  witli  ita 
forage  or  water^  or  pi-rhaps  with  buth;  and  that  at  a  3ul>tHN|Uent  [>enud,  when  the 
BymptoULs  of  ditseA«^  l>ecome  evi<lent*  the  aninml  njay  l>e  in  a  different  part  of  the 
country  altogether. 


Mll/I   The  Latent  Period,  when  TttE  roNTAoiirii  m  oiVEN  av  tfie  MorTu. 

**  (a)  ( Ja^trie  ingestion  id  a  eonsid»'ruh|</  amount  of  Hoiknl  hlocwL 
**(6)  In  small  doses  in  water^  following  more  eUisely  the  way  in  which  aninmlg 
are  »uppo«e<l  to  contract  the  di^aj^*  natumlly, 

**  (<i)  />y  fjftstric  hige^tiun  of  a  txtimthrnhlt  (tnioiuU  af  ttoifof  tdootL — On  the  i-Vening 
Septemher  2V),  1880,  Kvana  ex|jerimented  npon  a  fairly  healthy  aged  mare  by 
lmini??tering  2<>  ouucch  of  blood  drawn  from  the  jugular  v^in  of  an  animal  {buffering 
from  yurra.  Un  the  morning  of  OctolnT  6,  the  bloud  when  exanuned  microfcK!opically 
u*a«  fjwanning  with  vi^ry  active  para>;ite*«.  In  tliinca^e  an  ohs»ervalion  wai?  luade  on 
the  4tli  of  OctolitT,  to  the  efft^t  tfiat  the  tempt-ratore  was  W.ii''  F.  (37.0^  C);  blood 
exainineil,  but  no  pariii?ite  found;  but  tiiere  ia  no  nute  on  the  following  day,  the 
5th|  regardhig  the  condition  of  the  bhiod,  although  the  tempi-ratine  is  recordeil  as 
having  been  102.2°  F.  (39**  C.).  Couist^iuently  1  am  inclined  to  Imlieve  that  t!ie 
hetnatoxoon  would  have  be**n  found  on  the  5th  if  it  had  been  looked  for,  taking  into 
account  tbe  rijse  of  temperature  and  the  fact  that  the  hematojtoa  were  ewarming  in 
the  blood  on  the  morning  of  the  Gth.  In  thi.'<  caj^e,  then,  tlie  latent  period  may  be 
Bald  to  have  l>een  only  5.5,  or  at  the  mos^it  (1,5  tlayn- 
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**0n  the  morning  of  the  30tli  of  S4?pt*mlier,  to  a  eci^onti  niare  Evans  gave  20  oum 
of  1>Iwk1,  drawn  from  the  jugiiliir  vein  of  the  same  horse  as  that  from  which  the 
bloofl  wfLH  takf?u  f'>r  the  i>reetxlHi^  f'xperiment.     On  the  moniin^  of  the  6th  uf  f  hto 
her,  wkli  a  teni perutiir**  of  10:j^  F.  (:>9,4''  C.)»  the  blood  i>resente<l  many  piiriisit*^.", 
but  not  s*wannuig  an  in  the  laat  ease.     The  latent  |>eriod  extendeti  from  the  morniiij 
of  the  aOth  of  September  to  that  of  the  6th  of  ( k-tober,  or  6  days. 

*'(^)  liy  f/ivhif/  ffmoH  n^cattd  qnnnfUU'A  of  soiird  biumt  in  utUer.^-AB  no  pTevio\ 
researches  liavo  tteen  conducted  wit!i  small  quantities  of  soile*!  bk«o*t  in  water,  it  was 
decided  to  endeavt»r  tu  praluce  the  disease  in  a  wimewhat  similar  manner  to  that 
in  which  it  is  naturally  cuntracte<U  With  thiw  end  in  view,  a  i^tronp  healthy  Austra- 
lian ixeldiii^'  was  obtained,  nixteen  years  old  and  in  ^ooii  condition,  to  vvhieh  sinai! 
quantities  of  blood  mixed  with  a  lar^e  bulk  of  water  were  to  lie  given  at  short 
intarvals.  Accordin^rly  m  the  4th  of  May,  1891,  4  nanini!?  |0,25  c.  c*)  of  blood 
(swarming  with  the  Hurra  bematozoon)  niixe<t  with  I  gallon  of  fre^h  water^  were 
iriven  tti  the  animal  tu  ilrink.  Up  to  tlie  yth  no  change  had  hiken  place  in  the 
anunal'i*  condition,  and  on  this!  date  8  minims  (0.55c.  c. )  of  blood  containing  numer- 
ous hematozoa  were  given  in  the  same  way.  On  the  10th  and  11th  the  animal 
showed  no  change.  On  the  latter  ilat-e  (»  minims  (0,4  c.  c)  of  blnod  containing  the 
surra  bemato.'.oon  were  jjriven  in  a  quart  of  water.  On  the  12th  a  few  snadl  petechia? 
were  noticed  on  themcml*nina'  nictitante??.  Up  to  the  24th,  with  the  exception  of  a 
slight  indispoyitioij  on  the  18th,  which  rapidly  passed  off,  n*>  symptoms  of  diseiUKi 
were  noticed.  On  the  24th  the  animal  received  in  water  8  mininji^  (0.53  c»  l\)  of 
tiloovi  containing  very  numerous  hemat^jzoa;  no  change  of  any  importance  was 
noticed  up  to  the  tJtii  of  June,  and  oii  that  date  the  animal  re<3eivt^i  in  water  8 
minhns  of  lilorMl  eoxitaining  numerous  heinatozoa.  There  ^vas  no  ehange  nn  the  14th 
of  June,  when  30  minims  (2  c.  c. )  of  blood  containing  verj--  numerous  hematozoa 
were  given  in  3  quarts  of  water.  On  the  16th  no  change  having  taken  place^  10 
minims  (0.*3f3  c.  c. )  of  bl<jod  swarming  with  hematozoa  were  given.  On  the  ITtli  25 
minims  (L6  c.  c),  taken  from  horse  No.  23  suffering  from  surra,  but  from  which  t!ie 
hematozoon  was  absent,  were  given  in  a  gallon  of  water,  Frtim  this  date  to  the  28th 
of  June  no  change  waB  notieed.  On  the  latter  date  200  minims  (13.3  c.  c. )  uf  blood 
containing  very  numerous  hematozoa  were  adnuni!^tered  in  a  bucketful  of  water. 
From  thin  date  (June2S)  up  to  Septeml)er  1  al>j*ijlutely  no  symptom  of  disease  was 
noticed;  Init  from  the  li^t  until  the  0th  of  September  there  was  a  very  stiglit  diiijtnrb* 
ance  of  temperature,  wliich,  however,  remained  normal.  On  the  morning  of  the 
llfh  of  September  the  temperature  had  risen  to  39.4''  0.  and  numerous  hemato: 
were  observed  in  the  blood. 

*'Thus  it  will  l>e  seen  tliat  frum  the  (ir&t  exhibition  to  the  animal  of  the  soi 
iHrra  bhKKl  on  May  4,  1891,  until  the  hu^t  on  the  28t!i  of  June,  a  period  of  55  days 
had  elapsed  ;and  fr«»m  the  exhiliitirai  i>f  the  last  2lKJ  minims,  until  the  first  appearance 
of  tlie  hematozoon  in  the  blood,  75  days;  or  from  first  Iaj  last,  130  days. 


ile? 


*'(11L)   Tut:  h.vTENT   Peujoo  whkk  the  Funn  Used  for  LvocfLATiON  is  Dma 
An'te-  or  Postmobtem  riioM  the  Animal  ArrErTEO  with  SritJi.\ 


;J 


L  Blood  kiketi  during  a  pnrvx^/mi — 

( a )  By  gfi^ric  ingrM hh *■ —  Fl orsc  X o.  20 :  200  m i n I n i s  co n t a i n i n g  very  nnm erons 

hematozoa.     Period  of  inculiation  from  Ihe  date  of  the  last  aihninia^ 

tration,  75  days.  ■ 

(h)  By  direct  injedUju  inift  thi-  Qnieraf  ctrctdatiott, — Horse  No»  15:  0.8  d^ 

eontaining  numerous   hematozoa,  6  days.     Horse   No.   14 r  OJ  c.  e, 

containing  numerous  hematozoa,  5  days. 


H 


An.  Rft.  B.  a.  (.  1901. 


Plate  VII. 


Plate  VIII. 


KIOHTEENTH    ANNUAL    REPORT. 


89 


(  ^  ifiihcutafitous  i njecti mi .—Jliivm  No,  5:  3  c.  c.  containing  very  numerous 
heniatozoa,  4  dayg.  Horse  No.  8t  1  c.  c.  containing  very  numerous 
hematozoa,  5  days.  Horse  No.  22:  1  c.  c.  containing  very  numer- 
ous hematOM>a,  4  days.  Horse  No»  4:  1  c,  c.  conbiinmg  few  hema- 
to3&oa»  8  days.  Horse  No.  30:  I  c,  c.  containing  few  heinatuzaH,  7 
days.  Horse  No.  21);  0.8  c.  c.  containing  few  hrniatosoa,  7  vlays. 
Horse  No.  59:  0.5  c,  e,  contiiining  numerons  hematozoa,  5  days. 
Horse  No.  64:  0.5  c.  c.  containing  few  hematozoa,  7  days.  Horse 
No.  12:  0.13  c.  c.  (2  mininm)  numerous  hematoz<«i,  fi  tlavi*.  Horse  No. 
54:  0.1  c.  c.  containing  awarma  of  liematozoa^  4  days.  Horse  No.  55; 
0,1  cc  containing  swanns  ui  heniatozoa,  7  days.  Horse  No,  24:  a 
fraction  of  1  minim ^  very  naraeroua  hematozoa,  7  day*?. 
II.   Blood  iakfn  during  an  intfnnifntion — 

{a)  Bif  »tUtcttJanefnui  injection. — Horse  No.  13:  1  c.  c.  hematoztion  absent  from 
the  bloody  8  days.     Horse  No.  21:  I  c.e,  hematozoon  absent  from  tbe 
blood,  S  day>*.     ILir^e  No.  48:  0.5  c.  c.  hematozoon  absent  hum  the 
blood,  10  day«- 
^Post  mortem, 

I,  Bload  removed  from  the  hmrt  or  grott  remh — 
(ci)   By  mhcainneom  iVyVdiori.— Horse  No.  27  inoculate<l  with  2  c.  c.  blood 

taken  16  hours  jiostmortem,  from  which  the  tiernatozoon  was  absent, 
but  very  numerous  antemortem.  I^atent  period  11  tlays.  Horse  No. 
11  jtioculated  with  1  c.  c.  blorxl  taken  10 J  bonrs  postmortem,  from 
whi<"h  the  heniato/.«>on  was  abei-ntt  but  very  numerous  antemortt-m. 
Latent  perifnl  11  days.  Mor.^e  No.  IS  inocnlated  witli  2  c.  c,  bloo<l 
taken  10  hours  postmortem,  from  which  the  hematozoon  wa.*?  alisent, 
but  mimerou?^  antemortem.  Latent  period  13  days.  Horse  No. 
lU  inoculated  with  2  c,  c,  blood  taken  10  hours  postmortem^  from 
which  the  hemat*  ►zoon  was  absent,  but  nuiiieroua  antemortem.  Latent 
periixl  9  days.  Horse  No.  32  inoculated  with  0.3  c.  c.  blood  taken  8  J 
hours  postmortem,  from  wliich  the  hematozoon  was  absent,  but  very 
numerous  antemortem.  Intent  period  9  days.  Horse  No.  46  inocu- 
lated with  1  c-  c.  blood  taken  8J  hotirs  i>Ohitmort«m,  from  whicli  the 
hematozoon  was  alisent,  Ijut  very  niifiieri:>us  antemorteuj.  Intent 
period  8  days.  Horse  No.  23  inoculated  with  1  e,  c.  blood  taken 
5  J  hours  p(^t  mortem  J  from  which  the  hematozoon  was  absent,  Init 
swarming  antemortem.  J.^tent  perio<.l  8  day?*.  Horse  No.  58  inocu- 
lated with  1  c.  e.  bloiid  taken  5  hours  jJO,Mtmortem,  from  whi*"b  the 
hematozoon  was  absent,  but  swarming  antemortem.  Latent  peri<Hl 
9  davB. 

II.  Blood  f^rum  from  the  large  vtmei^ — 
(cf)  By  /^abtmtaricntii*  oyVvf/on. — Horse  No.  7  Inoculate^;!  with   \  c  c.  serum 

taken  2   hours   postmortenij   the  hematozuon   was  absent,    but  was 
numerous  in  t  he  blood  anlemortem.     Ijateiit  period  8  liays. 
fAtUemortmi. 

Timica  vagijialk  tentu  fluid  and  blood, — Horse  No.  33  inoculateil  with  I  c.  c.  of 
fluid  from  the  tunica  vaginalis  testis  of  goat,  in  which  the  hematozoa  wem 
numerous.  Latent  period  5  days.  Horse  No.  34  inocuiateil  with  1  c.  c.  of 
blood  from  No.  33,  antemortem  containing  numerous  hematozoa.  Latent 
period  13  days. 
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1.  Blwid  mnmYd  from  the.  hoirt  or  gratt  n^^nch* — Horse  No.  88  inocultittd  with 
1  c.  c.  of  bkioil  taken  ft  J  hours  pu«tnic>rtem»  from  which  thi»  hernatozuuu 
^^  was  al>sent|    but  very    ntunemiiH  ariteinortem.      Uiteiit    period  0    davB. 

^K  Horde  No.  41  inoeulated  with  1  t\  e.  uf  bh>od  taken  OJ  hoiira  postmorteDi 

^H  from   cajse   No.   40,   from   which    the   hemato^ooii   was   absent,    but   very 

^B  nnmeroiis  antcmortcnu     Latent  period  7  days.     Horee  No.  40  iiKK-uhitetl 

^B  with  0.6  t'.  c.  of  blood  taken  \\  hours  postniorteui  from  case  No.  34,  fromf 

^B  which    tlie    hematozoon   was    absent,   but  very   numerous    aeteiiiortem. 

^H  Latent  t>enod  6  davi;?*      Horge  No,    31  hlot^ulated  with  0.3  e.  e.  of  bhMxl 

^M  taken  8  hour«  postmortem  from  ease  Nii.  33,  from  which  the  ht^matozoon 

^B  was  alieent,  hut  .Mwarndng  antemorteoi.     Latent  period  \i  days^. 

JL  Blood  fterttm  re  mo  red  frotn  iht  Uirfje  vemth. — Horae  No,  50  inoeuU^led  with 

2  c,  c.  of  blood  serutrt  taken  -t5  minutes  postmortein  from  aise  No.  38, 

^^  from    which    tlie   bematozoon    was  absent,   but  swarming  antemorteni. 

^H  Latent  t>eriod  9  days. 

i  "MN'OCrLATJON    OF   OTIIEH    ANlMAl^  THAN    fI0K8B8. 

^*Ant*'tt^orietf\. 

L  Blood  takrn  duiing  n  parortjmt  from  horses — 

(«)  Btj  ^ubi^utaneotf Ji  ittjeriion.     Bull:  L7  c.   c,   containing  very  numerous 
^^  iR^matnzoa.     Latent  perifjd  7  days.     Sheep:  0.8  c.  c.  containin)?  a  few 

^H  bematozoii,  and  witlj  1  e.  v.   cimtaiuijit^  a  few  hematoKoa  14  days 

^B  later,  no  urffaidsm  found  in  the  bloixl,  but  they  were  fornid  on  tin 

^B  fifty-ninth  <lay  in  the   fluid   of   the  tunica  vas^inalin   testis.     Goatf 

^B  0.0  c.   e.  containing  sJwarmiH  of   hematoxoa.      Latent    ix^riml  was  7 

^H  days.     Ilabbitii:    0.3    c.  v.   enntaininf?    very    numerous    hemat07.oa, 

^H  latent  period  5  days';  0.3  e.  c.  contiiinitig  very  innr^eroUM  hematozoa, 

^^  latent  period  9  days.     Guinea  pigs:  1  c,  e.  (Tmtaiiung  very  muncroaa 

hematozfiii,  latent  period  12  days.  Guinea  pigs:  1  c.  e.  containing 
very  numerous  hematozoa,  latent  period  0  dayg.  Guinea  jiigj;:  0.6 
c.  c,  containing  very  numerous  hematozoa*  This  was  a  pregnant 
doe,  and  llie  latent  jicriod  was  7  dayt*,  t*h owing  that  pregnancy  pre- 
<lis[>ojHe&.  Kat.H  (J/tw  ileriimtKitiH):  0.2  c.  c.  containing  very  numerouB 
hematozoa.  Latent  t>eriodt  I  day.  Rat*?  (^fas  dtrumanns) :  0.1  c.  c. 
containing  a  few  bematozoa.  Latent  period,  2  daya.  Rata  {Mtis 
tkciimnnm)*.  0.1  c.  c.  containing  a  few  hematozoa.  l^itent  period  2 
days.  Rats  {Ne^oLut  proridcm):  0.2  e.  c.  containing  numerous  hema- 
tozoa. Latent  periml,  2  days.  Rata  {XeAf/khi  pntrhkn.f):  0.2  c.  c. 
containing  numerous  hematozoa.  Latent  period,  5  days.  Rat?  ( AV^o- 
kia  provtdetiM):  0.2  c.  c.  containing  numerous  bematozoa.  Ijitent 
period,  5  days. 
**P(Mtmortem. 

I.  Blood  and  itthcf  JhildA  nmoiedfroin  the  hodu — 

{a)  By  subcHkmeoiw  ifionUattfjn.     Goiit  No.  3  inoculated  witli  le.  c.  blood 


^ 


taketi  b\  houra  posttnortem,  from  which  the  bematozoon  waa  abluent,  |h| 
fmt  .swarming  antemortem.  Latent  period,  B  days.  Guinea  pig  inoo-  ■" 
ulated  with  0.4  e.  c.  cerebrospinal  fluid  2  \umr»  postmortem,  henui- 
toziM  absent,  but  very  numerous  in  the  blofid  antemortem.  latent 
periotl,  11  days.  Guinea  piginoctd.itcd  with  1  c.  c,  pericardial  fluid  13 
lixjutH  postmortem,  hematozoa  alK^^ent,  but  swarming  in  the  blotxl 
antemortem.  Latent  periotl,  10  days.  (4uinea  pig  inixulateil  with  1 
c.  c,  pericardii al  fluid  13  hours  postmortem,  hcmato:ttm  ali©entt  but 
fiwannhig  in  the  blo^Ml  antemortem.  Latent  period,  10  days.**  (Lio- 
gartl,  1893,  pp.  65-6L) 
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STAUES   AND   DURATIOX. 

The  duration  of  .^urra  varies  with  the  species  of  animuls  attacked, 

their  age  and  g^eneml  condition,  but  «ex  has  no  influence.     According 

jti>  GriaUh  Evans  (1881,  p.  4),  the  records  of  the  Fouith  Punjub  Cavalry 

how  an  average  dnratiun  of  4'3  diiyi^  after  admisision  on  the  sick  li.st. 

Burke  {188Sa,  p-  9]  1891 » p.  2G8)  gives  the  average  (taken  from  Evan^j)  as 

rohably  not  less  than  'A  months.     According  to  Burke  (181*7,  p.  W2), 

tunilly  weak  uniuials  Huccuml>  more  quickly  than  strong  unes;  in 

me  cases  the  cour.se  is  very  rapid,  and  may  be  (1891,  p.  26S;  1802, 

192)  less  than  1  to  2  weeks*  Nuriman  &  Vaz  ( 1N1*3,  p.  4iW)  descrif  le  the 
nhimls  a.s  dying  liy  inches.     The  Veterinary  Journal,  Lundou  (ISDO, 

1. 11%),  give8  the  duration  as  proportionate  to  the  animaPs  age,  con- 
^tUtilioD,  and  condition;  young  hoi".ses  may  pass  through  seven  or  nine 
ptn^xysnihi,  while  old,  worn-out  animals  nisiy  succumb  quickly.  Pease 
(M7^  p.  500)  states  that  nearly  all  cases  take  a  month  or  more  to  kill, 
fid  Hayes  (1808,  p.  481)  quotes  Gunn  as  liuthorit}^  for  52  days  as  the 
vei*iige  duration. 

In  discui^sing  the  subject  of   stages  and  duration.  Lingard  (18^3, 

73)  says; 

*St(tpf9. — ^The  fever  of  eurra,  as  bcfon*  mentionetl,  varies  to  sut-h  an  extent  in 

Iferent  cases  that  it  \s  impossUjle  to  gmup  any  iinmber  of  thetii  under  any  one 
jrsleoi  of  liescdption  as  regards  the  stages  of  the  disea.se.  The  insidious  nature  of 
be  onset  in  the  naturally  contniete*!  diHea^^c,  devoid  of  s?yiuptoins  during  a  tonstder- 
l>l<*  j>ericMl,  reiiders  it  iinpo.ej^ihle  to  ret'o^ize  it  until  3Utdi  time  ii.^  the  orju'^^anism 
hppeajn^  in  the  UIocmI.  Conseqtiently  little  in  known  i^jiieerning  the  latent  period 
[jd  sta^ire  *ii  iiiva*/ion,  and  in  surh  eiisea^  ivlien  untreated^  the  fever  i.^  of  i\  tontimird 
f*pe,  followed  Ijy  one  or  more  intermigi^iuni-  at  long  l:»ut  irrejiular  rntervaln. 

**ln  this  disease,  when  arti(k'inlly  produce<U  the  luajority  follow  the  type  l>efore 
oentionecli  but  a  nundx*r  present  a  peculiar  eeries  of  i«yniptom,%  reminding  one  of 
Sflapsing  fever  in  man.     But  here  again  eertaiu  variations  are  observed*     iSuch  cases 

I  Koe.  iiO,  38,  5t),  54,  however,  lend  tliemsM^lves  to  dcs'enption,  whieli  will  he  niade 
^lear  on  reference  tu  the  chartSj  and  may  Ih3  de^ycribed  as  presenting  welt-marked 
viz: 
L  The  periotl  uf  incubation^  ur  latent  period. 

**II.  The  primary  paroxysm. 

**I1L  The  intermL*«ioii. 

**1V.  The  relapse. 

*'V.  Death. 

**The  paroxysms,  as  in  relapsing  fever  in  man^  are  again  subdivisible  Into  the 
iece38ion»  the  pyrexial  stage,  and  the  crisis.     But  in  all  cases  of  surra  we  find  periods 

It  ring  whi<*h   the   Jiematozoou  w   present,  and  others  during  which   it  m  ab!*ent. 
'  only  eystem,  therefore,  umler  which  all  cases  can  be  groupe<l  is  that  having  for 

^  ba>fis  the  prei?ence  and  aljsence  of  the  i^rganiwiii;  the  fonuer  we  terni  the  jmroxysm 
ad  the  latter  the  period  of  intertms^ion/' 


TUK   rOAT, 


The  coat  of  affected  aniiuab  i:>  described  a.s  staring,     (Griffith  Evans, 
lfi81,p.  2,) 
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PERSFIRATIOK. 

This  symptom  is  entirely  abscDt  during  the  whole  course  of  the 
di,scuse,  until  ju.st  before  death,  when,  ns  a  rule,  profuse  sweating 
occurs.     (Lingard,  I8i>3,  p*  t>8.) 

ERUl*TION,  URTICARIA,  EDEMA. 

Referring  to  eruption  and  edenm.  Lingard  (1893,  p.  G4)  says: 

**Eniptwn. — In  the  majonly  of  cams^  no  truptkjD  of  any  kind  occurs  dining  the 
whole  cluration  of  the  disease.  Steely  however,  noted  in  mules  an  eruption  of  spots 
on  tho  skin  of  the  inu^xle,  reeemhling  in  ilri  eftsentlal  nature  those  he  had  observed 
on  the  mouth  and  no^trila.  In  the  couree  of  this  irivt*sHgatioa  we  have  oljserved  a 
numbt'T  of  f'ltses  of  urticaria,  appearing  somewhat  suddenly  and,  as  a  rule,  disappear- 
ing after  a  few  hour:^.  Tlie  eruption  lias  been  either  general  or  localized  in  rliar- 
acLer,  and  eould  t>e  eonveniently  placed  under  seveml  ««!  the  <lifferent  claa?ifieations, 
visi:  The  affection  whiili  papses  away  in  a  few  hour?  (  (Wcnrin  rphement),  or  within 
a  few  days  (U.  afaiuda)^  or  the  form  which  is  either  preee<led  or  accompanie*!  by 
fever  (  U.Jebrit'ut)^  anil  lastly  the  (  U.  nodom  stii  tuhtrovft)^  whieh  ia  characterised  by 
the  appearance  of  nodosities  of  some  size, 

"'Jf  we  furtlier  examitie  as  k>  the  date.^  un  wluch  the  eruption  oecnnre*!  in  the  dif- 
ferent ca.«es.  we  (hid  that  in  the  naturally  rontracted  ones  (Ijorses  Nos.  65  and  73)  it 
occurred  on  the  first  day  ai  the  diseai^e,  and  was  of  the  frirni  known   as  Vrticfiria 
evanida:  in  horse  No.  71  it  appeared  on  the  gistecntli  <lay,  and  was  an  trfuxma 
ephrnu'fa;  that  in  h(»rse  No.  3,  on  the  eighteenth  day  waa  an  U.  ephemera  alj*u;  and 
JjQ  hon-e  No»  72,  on  the   twenty -second  day,  U,  evankht;  in  horse   No.   20,  which 
■kCquireil  the  difleai*e  by  gastric  indigewtion,  it  appearet!  on  the  ninth  day  of  the  di^ase, 
"knd  wasf  an  U,  eplk^mcra;  hi  the  horses  Nas.  22  and  6,  it  apiK^ai-ed  in  the  former  on  the 
eleventh  and  in  the  latter  on  the  twelfth  day  of  the  disease,  t)oth  E^,  ephemera*     And 
in  the  animaL«  inotulatcHi  with  the  blotxl  of  the  horses  through  the  goat:  In  No.  41 
the  erupti<tn  appeared  in  18  houra  after  inoculation  ( (L  etanitht)^  in  No.  40  theerup* 
tion  ai»j>eared  in  OH  hours  after  inoculation  {L\  reonUht},  in  No.  tii)  the  eniption 
appear<idin  48 lumrs after  tlie  appearance  of  thehematozoon  in  the  blix>d  (  F.  ephe.mrru), 
in  Ni«.  50  tile  eruption  appeared  in  48  liours  after  tlie  api>eiirunce  of  the  heniatosoon 
in  the  bimwi  {l\  ephemera),'-      (Lingard,  1893,  p.  60.) 

Consequently  it  will  be  seen  that  the  eruption  of  iirtictiria  mil}'  tiike 
plaee  at  any  titiie  from  18  hours  after  inoculation  until  the  twenty- 
second  day  after  the  appearance  of  the  heiuatozoon  in  the  blood. 

^^SueUirtg  and  rdema  at  the  seat  of  inocidfUion  in  experimmtal  ca^e9. — When  an 
animal  has  l>i:?en  Ful>cut-anetiusly  in[H.nilate<l  with  the  soiled  l>lf_Kxl  or  other  iiuids 
containing  the  *materiefi  inorbi'  of  'surra,*  considerable  swelling,  as  a  general  1  rule, 
follows  at  the  seat  of  such  injection.  If  we  analyze  this  symptom  we  find  that  on 
the  day  following  the  operation  a  small  raise*!,  s^omewhat  circular  tumor  appears, 
al>ont  I  inch  in  diarneter,  while  in  wine  case?,  especially  when  the  blotxl  ased  was 
obtaintM  s<>me  hours  po^imortetn,  the  meai^urements  greatly  exceed  thii?,  as  in  ca^es 
27  and  41.  On  the  third  day  the  svvclbng  has  increai*eii  in  diniensrions,  and  prob- 
ably meaMirea  from  Ij  to  2  inches  in  diameter;  it  now  apf>tnir»  tense,  and  is  tender 
on  manipulation,  fiy  the  fourth  day  a  still  furtlier  aui^'Uientation  in  size,  et  ■.,  has 
occurrcMi,  and  from  this  date  until  the  iip[x?anince  of  the  hematozoon  in  the  blood 
of  the  general  circulation,  the  swelling*  teni^ion^  and  tenderness  of  the  part  may  go 
on  steadily  increasing,  or,  as  !!K)metimes  happens,  it  remains  stationary.  At  this 
time  It  will  be  found,  that  if  the  tumor  be  tirndy  gnwiKil  by  the  hand,  one  caa 
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readily  lift  it  up  from  Ihe  guhcutancous  Btnicture,  proving  that  it  only  iiivulves  the 
skin.  A  point  of  great  interest  and  a  pyraptoni  of  the  irreatest  chnit^l  vahieMomini 
at  the  time  of  the  orgjiaism  leaving  the  seat  of  the  swelling — for  the  heniatozo<jn  has 
becm  proved^  as  in  horse  No.  8,  to  he  pre^«ent  in  the  Hui<l  nf  the  luuior  3  iiiiy*^  after 
inoetilation,  and  2  daj's  l>efore  l>eing discovered  in  the  blotMl  of  the  general  circulation; 
and,  in  the  caec  of  hojn?e  No.  54,  24  hourfi  l>efore  it.^  fir^t  appearance  in  the  blood — 
in  that  the  raised  tumor*  which  was  previously  ten^o  and  w)  tender  that  the  animal 
fliuciieii  whenever  touche<.l,  now  suddenly  becomes  soft  and  tlawid,  and  majiiptdatinn 
of  the  parts  can  be  carried  on  with  little  or  no  notice  being  taken  by  tlie  inoculated 
animal. 

'*  It  wilh  therefore^  t>e  recognized  that  from  the  time  of  imirulation  until  theor^mn' 
istn  leaves  the  liimor  for  the  general  cireulution,  or»  in  other  word.s,  duritij*  th»»  latent 
peri<>i  of  int»culation,  this  *U9ea8e  in  purely  a  localizeil  affection,  and  can  ihcref»»re 
be  treated  either  by  exci^on  or  by  the  injection  of  antiseptics  at  the  seat  of 
inoculation. 

**  In  1  cajae  only  out  of  22,  which  contracted  the  disease  by  ex]>enn"iental  means^ 

was  the  eweiling  al»sent  from  tlie  t?eftt  of  inoculation*  but  in  thii*  from  first  to  Ia.^t^ 

during  a  iKtriod  of  9  days,  no  swelling  or  tldckening  of  the  integument  eoulil  Ix*  felL 

Tlie  shortest  time  nottnl  in  horses  durinj^  which  the  swehing  attainetl  its  ma\imuui» 

commenced  to  decrease  in  pize  was  %  hours,  and  the  longei't  12  days,  the  aver- 

lenprtli  of  21  ca4?et?  being  <J.7  days.     VV'ithin  a  very  few  dayy  after  thu  ain>earant  e 

tl  Ihe  henuitoxwm  in  the  blood,  the  tumor  ban  usually  decreased  cunHidcnd>ly  in 

l»e>«  and  after  a  fortnight  only  a  sli^dit  thickening  of  the  j^kiii  can  be  noticed  on  care* 

ful  cxatiiination  of  the  part."     (Lingard,  1893,  pp.  66-67.) 


Accordiug  to  the  Vcteriiuiry  Journal,  I^tidon  (1890,  p.  177),  with 
the  ri.se  in  tenipenitiii-e  there  is  usunlly  an  atturk  of  local  or  general 
urticaria.  There  U  generally  some  edema  of  the  limbjs,  about  the  fet- 
locks and  hoeks,  and  Iieneath  the  helly,  chest,  and  sheath. 

In  a  largo  proportion  of  the  eases  the  legs  are  swollen,  and  when 
pi^e^sed  with  the  lingers  they  pit.  8ooner  or  later  a  similar  swelling 
is  found  between  the  fore  U^g.s  of  mares  or  at  the  sheath  of  horses,  and 
the  uniiual  is  dropsit-nl  (Griffith  Evans,  18Sl,p,  3);  (p,  4)  the  progress 
IB  variable,  often  marked  b}'  an  increase  of  dropsical  swelling  which, 
howeycr,  sometimes  subsides,  again  returning  worse  than  before, 
Evans  has  seen  some  cases,  in  the  last  stage,  in  \Yhich  thcM*e  was  no 
swelling,  althotigli  it  liad  l>een  there  lx»fure. 

Nariman  &  Vaz  (181>3.  p.  404)  refer  to  an  edema  of  an  evanescent 
nature  on  the  hind  limbs,  beginning  at  the  fetlock  and  extending 
upward;  edema  of  the  sheath  and  testicles  extending  slightly  to  the 
lower  part  of  the  abdomen;  later  it  In^conies  more  prominent  on  the 
hind  limlis  and  is  often  seen  on  the  fore  limbs,  while  the  edema  of 
the  abdomen  extends  to  the  chest  and  breast. 
H       Dropsy  is  frequent  (Steely  18S6a,  p.  W9), 


SWELLING   OF  THE   St'BMAXILLARY    GLAKM. 


The  submaxillary  glands  sometimes  become  enlarged.  Griffith 
Evans  (Lssi,  p.  3)  sa3^s  that  in  a  smrdl  proportion  of  the  eases  the  sub- 
maxillary glands  arc  enlarged  and   tender;  in  a  few  eases  (Gritiith 
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Evans,  1S81,  p.  4J  the  .^welling  of  the  submaxillary  glands  develops 
into  an  abscess,  with  a  gluey  uuicous  discharge  from  the  nose.  No 
other  .swellings  arc  noticed  and  no  ulceration  of  the  nose  nor  tuberelo 
of  the  lungs. 

EMACIATION.  I 

According  to  Griffith  Evans  (1S81,  p.  4-),  the  most  constant  and 
invariable  s^'iuptoui  \\\  the  progress  of  the  disea.se  in  the  wasting  away 
of  the  tlesh;  and  this  appears  the  more  remarkable,  con.sidering  how 
much  the  patient  eats  and  apparently  with  good  appetite.  This  wast- 
ing, or  withering  away,  goes  on  more  rapidly  in  some  case«  than  in 
otliers.  Several  authors  refer  to  the  patients  as  consisting  only' of 
skin  and  bone.s  and  as  presenting  a  most  pitiful  appearanee, 

Lingard  (1893,  p.  80)  says  that  the  lx>dy  is  usually  much  emaciated, 
the  word  "surra'"'  implying  ''rot"  or  '•'dry  rot;"  and  the  disease  is 
characterized  by  a  progi*cssivc  loss  of  flesh,  or  withering  of  the  tissues. 
In  some  cases,  however,  when  the  animal  is  carried  off  rapidly,  owing 
to  the  severity  of  the  fever  or  from  other  causes,  it  may  be  in  fairly 
gout  I  condition, 

EYES. 

Liiehnjifmtkm. — This  at  first  is  slight,  but  in  some  animals  rapidly 
increases  in  amount  until  it  beeonies  profuse.  At  a  varying  period  in 
the  disease  there  appears  at  the  inner  canthus  a  scmigelatinous  secre- 
tion, which  may  become  mucopurulent  in  character,  and  during  the 
presence  of  the  hematozoon  in  large  numbers  in  the  blood,  slight 
hemorrhages  take  place  from  the  conjunctival  membmnes,  and  the 
secretion  becomes  hlood -stained.  At  these  times  it  always  contains 
the  hematozoon  in  varying  numbers.     (Lingard,  181*8,  p.  72.) 

(rriflitli  Evans  (1881,  p.  ?,)  remarks  that  the  eyes  are  **  weeping," 
while  the  Veterinary  Jonrnal,  London  (18tH>,  p.  177),  states  tliat  the 
eyelids  are  swollen,  and  perhaps  conjunctivitis  may  be  present. 
Lachrymatiim  may  lie  profuse  toward  the  end  of  the  disease* 

Pr(echiit.—U  the  eyelids  are  inverted  (Griffith  Evan.s,  1881,  p*  3) 
the  conjunctival  membrane  is  seen  to  be  of  a  decidedly  yellow  color, 
often  a  dirty  yellow,  with  claret-colored  spots  (petccliifc)  on  the  eye- 
lids, or,  as  is  most  common,  on  the  membrana  nictitnns  at  the  inner 
corner  of  the  eye.  According  to  Steel  {1885a,  p.  169),  a  characteristic 
feature  of  the  disease,  and  one  which  seems  to  be  in  direct  and  close 
relations  with  the  activity  of  the  parasites  in  the  l>lood,  is  the  occur- 
rence of  ** crops"  of  petechia\  cspeciully  detectable  on  the  conjunctivas 
they  seem  to  occur  when  the  parasites  ha\'e  attained  their  maximum 
activity  and  frequency^  and  when  the  temperature  begins  to  fall. 

l!us  \s  not  the  only  disease  in  which  petechiie  or  more  extensive 
extravtvsatioiLs  occur,  for  these  are  usually  present  m  anthrax,  so-called 
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bilioti^  fever,  petechial  fever,  and  other  dlseaseis;  also  when  an  animal 
is  suffering  from  the  presence  of  small  nematodes  in  the  general 
circulation.  In  surra  the  petechias  on  the  eonjunetival  membranes 
tti^e  specially  prone  to  invade  the  niemhraita  nirtitajis  of  the  Equidiv, 
and  frequently  attuin  a  large  size,  becoming  relatively  extensive 
extra  variations.  Thev  may  precede  the  discovery  of  the  hematozoon, 
but*  n.s  a  rule,  are  found  sh(jrtly  after  the  first  appearance  of  the 
org^anisDi  in  the  blood,  and  commence  to  fade  immediately  when  it  dis- 
appears; and,  lis  each  suece.ssive  brood  of  the  hematozoon  makes  iti* 
debut,  a  fresh  crop  of  petechiie  appears  on  the  memliranes,  and  it  often 
happens  that  a  second  series  of  petechia^  is  pre^sent  before  the  tir^t 
has  completely  faded*     (Lingard,  1893,  p.  72.) 

Later,  Lingard  (ISVHK  p*  2i*)  says  that  the  conjunctiva-  are  frequently 
stainod  with  j-ellow,  and  there  are  sneccssive  crops  of  subconjunctival 
petccliiie. 

Ilemoj^^hnjes  into  the  anterior  chamhfrr  occasionally  occur,  Ivut  the 
amount  of  blood  is  generally  small.  The  color  at  first  is  red^  and  after 
a  period  of  24  hours  or  more  the  coloring  matter  is  absorbed,  leaving 
the  extra vasiited  mass  riliier  of  a  whitish  hue  or  somewhat  yellow  in 
the  case  of  an  animal  in  which  the  membranes  are  already  tinged  that 
color.  As  a  rule,  no  absoi-ption  of  the  extravasated  materia!  takes 
place,  owing  to  the  short  tjcriud  which  elapses  between  the  occurrence 
of  it  and  death,     (Lingard.  1893,  p.  72.) 

The  Veterinary  journal.  London  (18**1%  p.  177),  also  records  that 
slight  hemorrhages  occasionally  tiike  place  into  t!ie  anterior  chamber 
of  the  eye^  followed  by  opacity. 

Opacify  of  the  cvy/VA-^*'/.— Complete  opacity  iis  of  rare  occurrence,  but 
toward  the  termination  of  a  long  case  a  slight  miJkiness  of  the  cornea 

LV  be  observed,  and  is  not  at  all  infrequent*  Lingard  has,  however, 
titen  one  case  in  an  Anibian  horse,  where  complete  opacity  occurred 
a  few  days  before  deatli,  and  therefore  blindness  supervened.     (Lin- 

rd,  1893,  p.  720 

IItmaio2oa, — On  sev^r'ral  occasions  Trifp(tnoH*nna  have  been  oliserved 
in  the  fluid  of  the  anterior  chamber  and  in  the  vitreous  humor.  (Lin- 
gard, 1803,  p.  72.) 

NOSE. 


Catarrhal  dlscharfff'.—lihQm  are  .slight  catarrhal  syn^ptoms,  the  eyes 
weeping;  and  often  there  is  a  discharge  from  the  nose  v>f  mucus  more 
or  less  tinged  with  yellow  (Griilith  Evans,  ISSl,  p,  3),  In  later  stages 
there  may  be  gelatinous  or  purulent  discharge  from  Mie  nxii^  and 
at  times  from  the  nostrils,  with  fullness  and  enlargement  of  the  sub- 
mnxillary  glands.  According  to  Lingard  (1893,  p.  73),  there  is  often 
a  slight  discharge  of  clear  tUiid  from  one  or  both  nostrils  during  tho 
second  week  after  invasion.     This  is  the  result  of  excessive  lachry- 
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Mmtiort,  which  appeai'y  to  a  greater  or  le'Si*  extent  in  all  ^^urra  luiiitiahBi 
Thv  fluid  pa.si!!«?s  dowii  the  lachrymal  duct  into  the  nostrils,  and  atJb 
lat<*r  ihti^  a  rlear  albuminous  fluid  is  noticed  runuing  from  one  or  Ixidlii 
of  thf.  latti^:.     This  comes  from  the  oasid  imssa^f-es  propter,  and  is  thd 
rcsjidt  of  an  iuflammatory  «x>ndition  of  the  membrane  covering  ihm 
turbinated  bones.     This  fluid  after  a  time  Ijecomes  mucopnrulont  ialj 
csharactor,  and  luiother  synil>toni  is  to  lie  noticexl,  namely,  snuHling-l 
breathing,  which  points  to  the  situation  and  cause  of  the  discharge,! 
If  one  could  examine  at  this  sfsLge  the  mucous  membrane  covering  thJ 
turbinated  Injne.s,  it  would  l>e  found  to  pretj^nt  a  deep-red  or  purpM 
color,  from  the  idghly  congested  condition  of  the  t^apillury  vessels,  mn 
to  be  con^ideraldy  in(*reased  in  thickness.     The  Veterinary  JoornalJI 
London   (INIK),  pp,  lT7-17iS),  nho  refers  Uj  signs  of  catarrh,  w^ith  af 
yellow-tinged   dij^c barge   from   the    nostiils,     Lingard    (1899,   p.    ^) 
again  refers  to  slight  nnicous  discharge  from  the  no^^triLs  and  eyes, 

Pt^4^*him  mid  ifijfyittofi  oj  the  vaaal  sept  Kin* — The  presence  of  minute 
petechias  on  the  walls  of  ih^Sfq^tmti  ft^tsl  is  of  very  constant  oivurrence* 
The  mucous  ni(*mbrantM*overing  the  cartilage  is  tumefied,  and  presents 
small  red  points  from  which  minute  drops  of  blood  exude.  These 
points  appear  as  if  they  might  have  been  prodm^ed  by  ^^uncturea  of  a 
large  number  of  needles,  8o  minute  ai^  they*  This  condititin  doe?*  not 
show  itself  until  the  animal  has  been  ill  for  some  days,  and  then 
might  be  e^%sily  overlooked  withcmt  n  certain  amount  of  care  in  obse 
VAtion*     (Lingard,  189^3,  p*  72*) 

Uleeradon  innkh:  iU*'  nr*strf7s,—-OnG  observer  (Steel)  mentions 
occasional  occurrence  in  mules  of  ulcers  on  the  Scbneiderian  mem-i 
brane,  when  the  epithelial  debris  remains  as  a  yellow  acab  for  a  day  or 
two  and  is  then  washed  away  by  mucus.  The  earliest  appearance  of 
thes**  ulcers  in  the  nose  is  as  though  the  membrane  bad  lieen  gmxe4i 
and  blood  were  slowl}^  oozing.  These  ulcers  rapidly  dif=!appejir  and  tin 
general  chai*act<'r  of  the  membrane  becomes  uormaL  Lingiu-d  has  no< 
observed  these,  however,  in  the  cases  of  naturally  acquired  surra  or 
the  inoculated  cases*     (Lingard,  18i>3,  p.  7^.) 

The  Veterinary  Journal,  London  {18i^0,  p.  177),  also  mentions  that 
ulcers  occ4isionally  form  on  the  S<:hneiderian  meinbnine. 

Th!chntj7fj  of  the  Svhnfvd^rniH  iHi:Nibr(nu\—'Ih\^  condition  is  fre- 
quently met,  more  ospecially  at  an  advanced  sUige  of  the  disease.     By 
the  entrance  of  air  into  the  nasal  passages  and  by  its  exit  the  re  from  jJ 
a  peculiar  sound  is  produced,  which  is  due  to  the  swollen  condition  or" 
the  mucous  membmne  lin  rng  the  <*avities.     On  examination,  a  congested 
and  arborescent  condition  of  the  vessels  is  found,  particularly  tj\o11 
mark*>d  on  the  upper  part  of  the  nasal  septum.     (Lingard,  18^3,  pp, - 
T2-73,)  ^ 

Kpi*^tar^,~XAx\^wYA  (lSi:»3,  p.  73)  ol»served  bleeding  from  the  nose 
once  out  of  some  cl  cases  of  surra.     It  occurred  toward  the  termins 
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»ti  of  the  (lL:Miase.     No  ^irsat  amount  of  blood  wa.^  lost  at  one  time,  but 
attacks  wero  characteristiiTally  recurrent,  aecurrmg  principally 
tanrmg  th*»  early  niornlag. 

J  Wljefi  the  disease  ha.s  fairly  i^iet  in,  the  tongiie  and  raembi'anes  of 
ihe  mouth  l>cconie  oxtrenioly  pale,  and  later  assume  a  yellow  tin^e. 
Some  observers  have  noticed  Hmall  symmetrically  arranged  uleors  in 
baiTB  on  the  tip  of  the  tong^ue,  and  sometimes  a  degeneration  of  tbe 
qiitheHnm,  whit*h  at  a  later  date  separatees  from  the  deeper  part  of  the 
aembrane,  leaving  supertleial  eircumscrilied  ulcers.  (Lingard,  1893, 
?.  69-70.) 

VULVA,    VAGINA,    AND   FEMUk 

Tf  the  labia  are  parted  it  will  l>e  seen  that  the  raucous  membrane  of 
ke  vag-ina  is  d(?eided!y  yellow,  with  petechin?  even  more  marked  than 
ki  the  eye  (Gritlith  Evans,  1881,  p.  ?>).     \ATien  the  petechia*  are  well 
Inutked  on  the  vulvie  of  mares  they  are  very  suggestive  of  surra. 

According  to  Lingard  {18V*3,  p.  78),  serous  effusion  beneath  tlji*  vul- 
fal  luembnines  is  not  infrequent  in  inares,  and  Steel  observes  that 
**tbe  irritation  of  these  parts  la^  however,  shown  by  frequent  symp- 
k»ms  of  *  horsing/  Indeed,  in  mares  there  is  almost  always  in  thit^ 
liseiise  a  little  reddish  brown  fluid  dried  about  the  external  genenitive 
Orifice,  which  discharge  persists  throughout  the  attack.  The  parallel 
\o  this  sexual  phenomenon  of  mares  is  seen  in  male  animals,  as  frequent 
Ind  quite  uneal!ed-for  erections  of  the  penis*  which  nniy  l>e  due  to 
irritatjon  of  the  erection  center  in  the  cord,  but  possibly,  aUo,  is  asso- 
feated  with  the  formation  of  clots  in  the  erectile  structure  of  the  penis, 
irhicb  organ  latterly  in  the  attack  remains  permanently  slightly  pro- 
Imdcid  and  turgid,  or  there  may  l)e  embolic  plugging  in  the  vessels.*^ 
[IJngard,  18U3,  p.  78.) 

^^  MUCOUS   MEMBEAXE& 

WHie  mueous  membranes  become  yellow  and  petechia?  occur  on  one 
>r  the  other;  but  these  are  not  persistent,  generjilly  leaving  entirely 
luring^  the  intermittent  Btn^i^  of  the  fever.  (Vet.  J.,  Lond.,  ISM^ 
177-)  (See  also  ^^ Tongue/'  p.  97;  ^^Eyes/'  p.  94;  *^Nose,^  p.  95; 
^  Vulva,  vagina,  and  penis,"  p.  *jT.) 

i:XCRET10XS    AND    SECRETIONS. 

CHINE. 

mntifij, — Griffith  Evans  (1881.  p.  4)  says  that  in  some  advanced 
a«/e8  the  urine  is  passed  more  fi-eqaently  and  appears  to  be  much 
Cfire  in  quantity  than  normal,  whih^  Ranking  (ISifla,  p.  ZW]  deserib^ 
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the  urino  an  abunduDt,  and  Nariman  &  Vaz  (18S>3,  p.  404)  report  that 
Ntaliiitr  is  frequent.  Act'ordiii^  to  Lingard  (1S93,  p.  71),  the  quantity 
of  urine  in  tlie  early  stance  of  the  disease  does  not  appear  to  vary  to 
any  great  extent  from  that  in  health,  bat  toward  the  end  more  h 
passed;  but  thi:^  must  naturally  depend  to  a  large  extent  upon  thi 
amount  of  water  taken  by  the  animal  during  the  24  hours  and  upon 
the  season  of  the  year. 

Colm\— The  urine  of  the  horse  in  health  when  the  animal  is  allowe4| 
to  stand  after  exereise  until  cool,  is  turbid  and  yellow  in  color;  carbon- 
ates  of  ealeium  and  magnesium  are  preeipit^ited.  After  inoculation 
with  surra,  the  urine  remaiuf^  turbid,  and  becomes  oraui^^e  in  color, 
and  later  of  a  dingy  green  or  greenish  yellow.  If  the  kidneys  become 
affected,  the  i|uantity  secreted  is  diminished,  the  density  of  the  fluid 
is  increased,  and  the  color  changed  to  that  of  cream  or  a  light-yellow 
ocher;  the  latter  color  lasts  for  a  few  du^^s  only,  4  at  the  most,  and 
then  the  fluid  becomes  a  greenish  yellow  or  dirty  orange.  In  some 
horses  the  Hnid  passed  is  ver}^  viscid,  but  not  in  all;  however,  in  th^ 
ca^e  of  mares  it  is  usually  so  from  the  first,  and  remains  so,  as  long 
ae  the  urine  is  alkaline,  but  as  soon  as  the  fluid  becomes  acid,  the 
viscidity  as  a  rule  diminishes,     (Lingard,  1893,  p.  71.) 

According  to  Griltith  Evans  (1881,  p.  3)  the  urine  is  highly  colored 
(also  Karinmn  Sc^  Vaz,  is\rs,  p.  4i}4),  but  nniy  later  become  nonuab 
The  Veterinary  Journal,  London  (18U0,  p,  178),  states  that  the  urine 
becomes  viscid,  dark  yellow,  orange,  or  orange  green.  In  Buruja 
(George  H,  Evans,  181.K*,  p.  41)  the  urine  of  surra  patients  varies  a 
great  deal;  sometimes  it  is  viscid,  other  times  not;  in  color,  it  varieJ 
from  a  reddish  to  a  greenish  yellow.  ■ 

Bile  pigments  are  frequently  seen  (Lingard,  180S,  p.  71).  Burke 
(181*1,  p,  li(>8;  1897,  p,  It^H)  says  that  the  urine  contains  much  hemo- 
globin, which  is  set  free  by  the  destruction  of  the  red  blood  corpus- 
cles, and  Ranking  (iSiila,  p,  8t>i^t)  reports  that  in  one  fatal  case  a  pig- 
ment was  found  ""  which  was  no  doubt  urohematoporphyrin,'"  but  no 
spectroscopic  examination  was  made.  According  to  the  Veterinary 
Journal,  London  (ilsiH),  p.  I7s),  blood  is  frequently  present,  while 
(teorge  H.  Evans  (18H0,  p,  41)  says  that  Idood  is  common.  M 

(y^/zr,  — Lingai'd  (18149,  p.  i24)5  in  referring  to  surra  among  camels,  ■ 
says  that  the  diagnosis  is  most  surely  made  from  the  smell  of  the  urine, 
w^hich  becomes  very  otfensive.  J 

Sjfceijfc  f/fyfvlti/. — The  range  observed  in  the  specific  gravity  is  very' 
considerable,  and  in  the  same  animal  may  differ  widely  from  day  to 
day.  In  the  case  of  horse  No.  72  it  was  as  low  as  1,(X)4  on  the  IDth 
of  October,  18*J!>,  and  rose  to  1,034  on  the  20th,  and  to  l,04t>  on  the 
23d;  the  highest  registered  in  any  case  was  1,055  (horse  No.  2G),  31st 
of  October,  1801.     (Lingjird,  lS\k,  p,  71.) 

litiictitfH, — The  reaction  of  the  urine  of  horses  is  alwavs  alkali 
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PflRBttth^  but  varies  according  to  Ihe  food  given.  In  India  the  urine 
of  animals  fed  npon  oats  is  acid  in  reaction,  while,  on  the  contraiy, 
when  su]>plied  with  gniss  and  i^^nim  the  reuetion  is  alkaline*  When 
a  horse  is  the  subject  of  surni,  especiaUy  in  Jon^-protractecl  case.s, 
tho  urine  remains  alkaline  until  some  7  or  8  days  before  death,  when 
it  \s  found  to  chan^'e  and  become,  respectively,  feebly  alkaline,  ut  the 
exix^nso  of  the  carbonates  of  calcium  and  magncsiuni,  neutral  on  the 
following  day,  then  ylightly  acid,  and  tinally  strongly  acid;  and  this 
acid  condition  of  the  ^secretion  i?^  maintained  until  death  takes  place; 
in  s^ome  crises  it  lasts  for  as  long  as  tJ  days.     (Lingiird,  l.s9;:!,  p.  7L) 

Xariman  &  Vass  (1893,  p.  404)  give  the  reaction  as  acid  iti  advanced 
.stages  of  the  disease.  In  Burma  (George  \L  Evans,  lsi»li,  p.  41)  it  is, 
ns  a  rule,  alkaline*,  but  toward  the  close  of  the  disease  the  reaction  is 
often  slightly  or  distinctly  acid. 

Vfxr, — Lingard  (IS1»3,  p,  71)  states  that  the  ciuantity  of  urea  passed 
during  the  paroxysms  and  apyrexial  stages  is  at  present  under  inves- 
tlgution*  It  appears,  however,  that  the  amount  of  urea  excreted  is 
'increased  to  a  considenible  extent  immediately  after  the  parasite 
appeari?  in  the  Idood.  During  the  paroxysms  the  amount  undergoes 
a  flight  decrease,  rising  a^-jun  during  the  absence  of  the  heniatozoon 
from  the  blood.  It  is  a  point  of  consideralde  interest  that  the  maxi- 
mum excretion  of  urea  generally  takes  place  during  the  second  inter- 
missian^  and  after  this  period  gradually  diminishes  witli  i>erhaps  a 
slight  occasional  rise  until  the  animal  sucrumbs.  This  (|ucstion, 
however.  re<[uires  further  investigation,  and  is  now  being  carefuUy 
worked  out. 

Ct*f<'iietfi, — L'ric  acid  is  not  increased  in  the  horse,  but  in  the  ass 
it  has  been  found  to  be  present  previous  to  inoculation,  and  to  bo 
aljsent  after  the  appearance  of  the  hematozoon  in  the  blood.  {Lin- 
gard, 18t>3,  p.  71,) 

P/tmpAuftK — Phosphates  are  occasionally  present,  but  in  the  great 
majority  of  ca«es  are  absent  in  any  appreciable  amount.  (Lingard, 
1803,  p,  7L) 

Afhtmtft: — This  does  not  appear  until  some  little  time  after  the  first 
appearance  of  tlie  heniatozoon  in  the  l^lotxl,  and  then  only  in  small 
<iuantities,  unless  the  animal  develops  signs  of  the  kidneys  l»eiiig 
specially  airected.  In  case  No.  3S  the  animal  presented  welbmarked 
ssymptoms  of  the  kidneys  having  become  involved.  On  examination 
of  the  urine,  (*pithi'lium,  IdcKid,  and  granular  casts  were  found  daily; 
BO  that  evidently  the  unimul  was  the  suliject  of  an  acute  dcMpuunative 
nephritis.     (Lingard,  IS^H,  p.  71.) 

According  to  Ranking  (18!*L  p.  *:i*.>0),  Burke  (1801.  p.  208;  1SH7.  p. 
11*1),  and  tbi*  Vrtt^ririary  JournaU  London  (is* it;,  p.  178),  the  urine  is 
frequenily  or  usually  albuminous.  Nariman  &  Vass  (18i)3,  p.  404)  say 
that  *4ater  ou''  the  urine  in  highly  surcharged  with  albuiueu;  wUila 
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according  to  Gcorgi?  II*  Evans  (18D9,  p*  41),  in  some  cases  of  3urr»  if 
Baruia,  .small  qiuintities  of  albumefi  may  Ik'  pret*eiit. 

f WAv. — Griffith  Evatis  (1881.  p.  5)  faileil  to  lind  casts,  but  Geoi 
H.  Evaii8  (ls99,  p,  ttl)  reports  that  granular -looking  t^^tsare  common 

Stii/dr.—SugiLY  was  not  detected  in  a  single  case.    (Lingard,  1891 

p-n!) 

Pm^imtt'^i, — Paiusites  were  not  det^x^ted  in  the  urine,  (George  H 
Evans,  18^0,  p.  41.) 

litientitm  and  mcfmtifi'eiwr, — Retention  and  inc^ontinence  havt;  nc 
been  obf?erved  in  hortie^i.     (Lingard,  181^o,  p.  71.) 


Griilith  EvanH  (1881,  p.  3)  did  not  iind  the  dung  abnoraial  in 
He  was  tc^ld  hy  tlic  .salootri,  who  laid  great  emphasis  opon  it*  that  the 
dung  balU  are  Bonietimes  I'oated  with  mucus,  luuiug  red  Y»a^U*hes.j 
""He  showed  me  one  of  thefec;  it  was  what  we  often  find  in  h^th. 
Evans  mentions,  however,  tliat  in  a  few  days  after  admission  on  tt 
sick   list   the  dung  becomes  normal.     According  io  Lingard  (18i*3,^ 
p.  7u),  the  rule  is  that  the  bowels  are  constipated,  although  diarrheal 
c>onHrig  on  late  in  the  diseiise  is  an  occasional  symptom.     The  stoola 
iiotidn  for  some  time  their  natuml  color  and  c-onsistency,  but  frequent Ij 
become  lighter  tJian   normal.     At   a  later   pt^riod   they  are   usuallj 
coated  with  a  layer  of  nmcus  of  a  light- brown  color,  the  dung 
pre^=fcenting  a  glazed  appearaniM?,  or  at  times  they  may  Ije  tinged  wit 
blood.     On  microscopic  examination  of  the  brown  mucus  it  is  found  to 
contain  epithelium  and  a  large  numl>erof  colorless  octohedral  or  ix>ly- 
hcnlrat  cjyst4tLs>     Toward  the  termination  of  a  case,  occasionally  th^ 
dting  becomes  semisolid  or  pultat^ous  in  consistency,  and  then  emit 
a  very  foul  odor. 

NarimaTi  &  Vaz  (1893,  p.  405)  refer  to  the  feces  in  later  stages 
being  *' stinking  and  soft/'  and  the  Veterinar}'  Journal,  I^ondon  (1896J 
p.  177),  says  that  feces  are,  as  a  rule,  normal  throughout  the  attack,  but 
occasionally  there  are  signs  of  constipation^  and  at  the  tcrminatioi 
of  the  disea«^  there  may  l>e  diarrhea* 

In  Burma,  constipation  is  tJie  rule,  diarrhea  the  exception;  dung  U 
at  first  natural;  later  it  is  of  a  light-brown  color,  and  toward  the  end' 
of  tlie  disease  it  is  fret|uently  pultiiceous  and  possesses  a  foul  odor 
(George  H,  Evans,  18S*9,  p.  41). 


ACTION   AND    PAEALTSIS. 


i 


According  to  Griffith  Evans  (1881,  p.  2)  the  action  is, sluggish, 
sionallv  with  .stumblingf  on  the  fore  leirs  or  drasTirinsr  the  hind  h:^s  olT 
the  giY>und.  Iturke  (1801,  p.  2^)9;  1897,  p.  191)  says  there  is  lK>th  an 
acute  and  a  chronic  form  of  pamlysia— stringhalt,  muscular  tremors, 
crosmug  of  legs,  etc.;  (1891,  p.  271)  in  some  cases  of  paralysis  of  the 
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hind  qimrters,  or  other  weU-markcd  nervous  sytuptoms,  tJie  gray  matter 
of  the  eord  gent^ rally  shows  blood  <»xtnirasatiofis  and  stiMoing  of  the 
nerve  cellj?,  but  ]>eyond  a  ttmdeiiey  to  c<>iigestion  and  occamonjil  blood 
cxtni\"U8ation  no  lesions  are  usually  discovered  in  the  nerv'ints  ^^yst^m; 
(1897,  p.  191)  the  symptoms  descril>ed  (striiiglmlt,  ranscuiar  tremors, 
crossing  of  the  legs)  are  due  to  .some  etfusion  of  blood  cm  the  spinal 
cord  or  on  particular  nerves*  I>ragging  of  the  hind  toes  is  the  result 
of  muscular  paralysis. 

According  to  Nariman  <&  Vaz  (181*$^  pp,  4:<»4, 4<*5)  there  is  a  dragging 
of  the  hind  limbs  and  flinehing  on  the  i^lighte^st  pre^ssure  over  the  loins; 
the  animal  b^ins  to  roll,  is  very  unsteady  in  his  gait,  and  prefers  to  lie 
down:  soon  the  l>elly  is  tucked  up;  theiT  is  inability  to  rise;  eonstant 
shivering  fallowed  by  jugular  pulsations,  groaning,  and  death. 

The  Veterinary  Journal,  London  (lSt>6,  p,  181),  states  that  there  is 
occa.=?ionally  a  eonsi<lerablt*  int  rc>as«>  of  fluid  on  the  spinal  eurd  alxuit 
tlie  luoilnir  region,  whi<;lj  would  probably  lieeount  ft>r  the  symptoms 
of  paralysis  sometime^s  present. 


t 


APPETITE    AND   XniRST. 

riffith  Evans  (ISSl*  p.  -J)  describas  the  thirst  a,s  mure  or  less  abnor- 
I,  the  appetite  as  aiprieious;  (p*  3)  later*  the  aninial  may  refuse  food, 

there  is  great  tliirsL  Aecording  to  Steel  (ISSiJa,  |>.  160),  in  some 
cases  the  luiimals  at  Ia*st  drop  down  and  die  suddenly,  perhaps  when 
they  are  eating  and  enjoying  their  food;  in  other  (^ises  tl^ey  linger  for 
days  after  they  are  down,  t<xi  weak  to  rise,  or  too  weak  to  stand  after 
they  are  helped  up;  they  may  go  on  eating  all  the  grass  they  get  and 
much  of  the  grain,  until  they  die;  it  is  remarkable  how  the  animal  in  a 
eftate  of  semieoum  mil  eontiuue  to  eat  grass  almost  without  c^^iising. 
Exceptions  tc»  this  rule  <X"e4ir,  for  Lingard  (18*^U,  p.  61)  examined  an  out- 
break in  whii'h  the  most  marked  symptoms  wci'e  /oioi  of  appetitt\  fever, 
eniaeiation,  etc.  Burke  (181)1,  p.  2(>ll)  says  the  ap|>etite  is  greedy,  or 
even  voraeious  (iS9T,  p*  191),  but  the  debility  appears  progressive;  the 
aninial  may  contiime  to  feed  to  the  last.  Aoeording  to  Nariman  6c  Vaz 
(1893,  p*  ttUl).  the  appetite  aaid  thirst  are  hardly  atfected,  but  in  many 
cases  are  abnormal,  fjater  the  ai>petii:e  may  l>e  iK)or,  the  animal  eat- 
ing'only  a  little*  lueern  and  grain;  the  thirst,  howev^er,  is  very  greut 
and  there  is  profuse  stilling.  The  Veterinary  Journal,  London  (180<u 
p.  177),  says  tliat  the  animals  lose  strength  and  eondition,  luit  the 
appetite  renuiins  gcKxl,  except  when  the  fever  is  vvry  high,  and  even 
then  gre^vn  fomge  is  ejiten  freely.  The  animals  suffer  greatly  froui 
thirst,  and  Jidvantj*ge  is  taken  of  this  in  axbuinistering  medicine. 
Burke  (1S1*7,  p.  I'H)  states  that  the  appetite  is  as  good  as  in  health, 
Lingard  (ISiVJ,  p,  GO;  IDiK),  p.  341)  says  tliat  the  appetite  is  ravenous. 
While  in  the  hoi*se  the  desire  for  f<:Kxl  (also  lSl*r3,  p.  70)  usually  eeases 
with  supervention  of  fever,  tlits  disease  is  an  extraordinary  ^^cfc^\\'cvTv 
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to  the  rule.  In  most  cases,  frooi  the  vtin-r  unset  of  the  disesise  until 
death",  which  may  occur  weeks  or  even  months  later,  the  animal  may 
never  cease  to  eat  all  the  food  placed  before  it,  and  in  numerous  easels 
under  I^ingard's  oh.scrvation  the  bedding  was  devoured  durinj^  the 
night,  the  temperature  at  that  time  registering  41.2^  C.  (106.1^  F.)or 
even  as  high  m  4:^2-  C.  (1U7.6  '  F.). 

OLTEGLING. 

From  a  very  early  period  gurgling  is  present.  In  fact,  it  would  not 
l3e  overstepping  tlie  truth  to  say  that  this  is  a  marked  ^y^aptonl  in 
every  case  of  this  disease.  It  is  frequently  so  pronounced  as  to  be 
audible  at  some  distance  from  the  animal.     (Liugard,  1S03,  p.  70.) 

METEOIUSM,  OH   TYilPANITlS, 

Meteorism  is  an  occasional  symptom  Avhich  at  times  becomes  suffi- 
ciently severe  to  require  special  trcutnieiit,  but  a  brisk  saline  purga- 
tive is  usually  found  to  give  great  relief,  though  in  some  instances  the 
symptom  persists  in  spite  of  treatment-     (Lingard,  1893,  p-  70.) 

RESriRATIOK    AND    BREATH. 

The  respiratory  movements  are  usually  quickened  from  the  first, 
sometimes  out  of  all  proportion  to  the  pulse,  so  that  they  reach  GO 
to  05  in  the  minute,  quite  independent  of  any  pulmonary  complica- 
tion, The  respirations  frequently  appear  to  be  entirely  abdominal, 
and  in  these  cases  the  ribs  are  not  t^QQU  to  move  at  alL  It  has  frc- 
(|U<mtly  been  noted  that  animals  present  a  peculiar  form  of  breathing 
when  otherwise  they  appear  fairly  welK  namely,  eight  or  nine  shallow 
respimtioiKs  are  immediately  followed  l>v  a  deep  sonorous  one,  and  this 
condition  may  last  for  several  hours.  Cheyne -Stokes''  respiration  was 
noted  in  one  animal  (No.  o7)  shortly  before  death.  In  this  case  the 
animal  had,  during  the  last  few  weeks  of  its  life,  sufl'ered  from  severe 
kidney  compHcjitiuns.     (Lingard,  18i>3,  p.  09.) 

During  the  greater  part  of  the  period  the  disease  lasts  the  Ivreath  is 
free  from  mlor,  but  in  the  majority  of  cases,  toward  its  last  phases, 
it  becomes  very  fetid,  and  in  cases  complicated  with  ozena;  the  mere 
name  of  ozena  is  sutHcient  to  descrihc  the  offensiveness  of  the  dis- 
charge.   (Lingard,  1893,  p.  GO.) 

According  to  Griffith  Evans  (1881*  p.  3)  the  breath  sometimes  smells 
bad,  Narirnan  «!c  \az  (1S03,  p.  404)  state  that  respiration  is  quick 
and  there  is  uuich  panting  on  the  slightest  exertion,  tlie  latter  symptom 

•A  jicfiiHur  type  of  breatbitig  in  which  there  is  ii  rhythmic  incrcjise  of  the  respii-a- 
tiuas  up  Ui  a  I'ortJiin  tk^greeof  ra[iidity,  then  gradually  deereiising  again  to  temporary 
cessation,  Tlib  panse  ttmy  he  as  loiiguf*  half  a  luinale.  This  form  of  respiration  is 
mrmt  commotily  i«een  in  the  hxto  ytagea  of  tiiheruulous  meningiiin,  Init  it  may  al«<j  In* 
nuted  in  apoplexy,  fatty  degeneration  uf  tlie  heart,  and  nephritis  witli  uremia. 
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being  well  marked  aud  often  tlio  first  symptom  to  attract  tho  owner'a 
notice;  ihQj  also  refer  (p.  -105)  to  tho  breath  as  fetid  in  advanced  stages 
of  the  disease.  The  Veterinarv  JoiiniaU  London  (I8J>6^  p.  I'TS),  mys 
that  the  re-spirationtt  are  usually  proportionate  to  the  amount  of  the 
fever,  but  there  is  seldom  uuieh  distress,  although  the  hni|:fs  arc  occa- 
sionally found  more  or  less  affected,  aud  toward  the  end  the  hreath 
becomes  very  fetid.  (For  a  clinical  chart  of  the  respinitton,  accurding" 
to  Lin^ard  (1S93),  the  reader  is  referred  to  chart,  under  "'Tempera- 
ture/^ p.  KM.) 

UEAIir   ACTION    AXD   PULSE. 


I 


firiillth  Evans  (18S1,  p,  3)  speaks  of  the  pulse  as  beinq*  elevated,  but 
a  few  cl;iys  after  adQiission  tu  the  hospital  It  lowers;  (p.  4)  in  the  hist 
sta^eij  of  the  disease  there  is  much  anemic  palpitation  of  the  heart  and 
the  sound  may  be  heard  a  little  distance  olT, 

Lingard  (iSU3,  pp.  08-61)),  tu  discussing  the  pulae  and  heart  action, 
s-ays: 

**Th«'  jmlM. — This  ii^  afceleratod ;  it  ranfrea  hot  ween  ;^0  ami  90^  and  ma}'  n^atli  120 
just  l>e[ute  death,  l)ut  varies  L'onsitleral>ly  in  tlie  different  typt^  of  ea?ea  recognized 
in  this  disease,  not  only  in  frequency  but  in  rhythm  and  force.  At  the  commence- 
ment  the  palm  increase?  in  fretjueacy  apoa  the  first  rif^e  of  teinjx'mture,  and  crdi- 
tiniiee  to  do  io  bjb  long  ae  the  temperature  become**  elevated  diirin«:  the  ktent  period 
of  tiie  diseai^.  On  tlie  appearance  of  the  or^an if ni  in  the  l)lood  the  piilFo  may  fail 
fOinewbat^  hut  again  risit^B  and  reinainf*  po  during  ihe  paroxysm  of  fever  until  the 
first  apy rex ial  period,  when  it  again  falLn  to  noraiui  vr  thereabout.^.  A  repetition  of 
Ihi^  ahnvo  is  obEi<.n-ved  \n  eacii  fecerand  fever-free  jxtioi!  until  towani  the  teruuua- 
ticin  of  the  case  l>y  de^ith,  when  the  pni>^e  increaise^  in  frequency,  and  at  the  time  of 
death  .may  attain  120  beats^  to  the  minute,  or  even  more.  It  wiil  l>e  of  interest  to 
examine  the  chart:^  of  horpes  Nos,  472  and  356  as  examples  of  a  point  brought  out 
by  Steel,  that  *the  tracing  from  the  number  of  pulte  beatna  refiemliles  that  from 
Iherniometer  readings.*  In  nearly  every  case  of  surnij  at  one  jieriod  or  another,  and 
usimUy  during  one  of  fever,  the  pulse  prcsiuta  unmii^takable  bigni^  of  irregularity  or 
intermission.  I  have  noticed  fn>m  one  complete  iutcrmisij'ion  in  twelve  Wals  /l<'\vn 
to  as  Uiany  aa  one  in  four;  but  in  moi^t  instances  a  few  hours  later,  or  on  the  follnuing 
day,  no  trace  of  irregularity  exinted*  During  a  period  of  fever  the  pul^w  may  vary 
cen4?ideraldy  in  frf^quencyj  according  to  the  elevation  of  the  tcuj^»eratnre,  with  or 
without  intermissions.  The  blood  vcMJ'el  during  tlii^  time  feels  round  and  dilated 
with  a  moderate  tens-ion,  the  aceeas  r^f  the  pulsation  is  stulden  and  of  bhort  duration 
and  ib?  eubsidence  abrupt,  but  ib  fairly  easy  of  compreK^ion  t>etween  tlie  beaLp,  the 
walls  of  the  vessel  feeling  smooth  and  ehwtic.  But  a  niarke<l  change  ftpi»ears  dtiring 
an  apyrexial  i^riini,  the  fre«|uency  jsdinnnished  or  normal;  in  many  instances  ttiere 
i^some  irregularity,  or  the  pulse  intermiti^;  the  beat  hs  weak  and  thready,  the  ai'cc88 
being  gradual,  its  duration  k>ng  and  thesiiksidence  ^lovv,  and  the  vessel  feels  flat,  or, 
at  the  ino^tj  only  half  ilietended  with  blood. 

**  When  the  disease  ha,s  been  running  on  for  a  variable  period,  there  t'oincf?  a  titne, 
only  a  few  days  before  death,  uhen  coniinued  fever,  usually  aceorupauied  l>y  daily 
rtfcnit-aioup,  takes  the  place  of  the  former  type.  During  this  period  the  pult^e  is 
Iticrea^ed  in  frecjuency,  65  to  72  beats  per  minute,  regular,  but  bounding^  fori'ibleand 
1arge»  reminding  one  of  the  force  of  the  pulse  of  aortic  regurgitations,  but  in  surra  the 
impulse  is  not  visible  in  tho  carotids  or  in  the  superfielal  arteries.     At  the  time  of 
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death  the  frequency  al  the  ptilae  h  greatly  iocreased  and  may  attaiji  120  or  more 
I)eat^  per  minute. 

**Acfkrn  of  ihe  heart, — As  a  rule  there  is  nothing  noticeable  with  regard  to  this 
oi^an  nnttl  the  disease  U  fairly  advance^l,  when,  alter  repeiited  attarte?  of  fever,  with 
the  arcom [Allying  organisms  in  iiie  bltwxl,  the  animal  l>ecomes  more  and  mf^re  dull 
and  dejected  in  ai»pearanoe.  There  in  breath kasaeas  on  exertion,  very  often  »leep- 
lessneee  aud  inat>ility  to  lie  down,  togetlier  with  an  ini^paeity  for  a  i^ti^taiued  exer- 
tion. The  heart'?;  action  then  l>ecomes  exeeedingly  irritable,  and  at  a  later  date, 
when  the  bounding  puli*e  appears  as  a  rc^'ult  of  the  condition  of  the  organ,  its  action 
becomes  %iolent  and  tufntiltnoua,  so  that  not  only  is  the  animal  swayed  backward  and 
lon^ard  by  it,  but  bystanders  are  al>le  to  hear  the  i*oiindy  at  a  <ligtantie  of  a  few  feet 
At  this  time  al?K>  jugular  rt^urgilation  i^  ol>served,  and  di?teution  of  the  superficial 
veins  of  the  bo^ly^  particularly  thostt  of  the  head  and  tlie  large  external  or  sub- 
cutaneous thoracic  vein,  running  from  the  liank  toward  tlie  oleiTanon  region/' 

For  a  clinical  chai*t  of  the  pulse,  after  Lingard  (1893),  see  chart 
under  "'Temperature/' 

Narinian  &  Vitz  (1893,  p,  104)  describe  the  piilsc  as  frequent  and 
soft.  Later  it  beeomeis  soft  and  irregular,  often  accompanied  with 
pulpitationof  the  heart.  Accordin*^  to  the  Veterinary  Journiil,  London 
(ISlHi,  p.  17l>),  the  heart  action  hecoines  irritjiblc  and  (if  the  case  is  near- 
iiig  a  fatal  termination)  weak,  with  frequent  and  often  distressful  anemic 
pttlpitatiun. 

TEMPERATUHE. 

Surra  i«  chai^ct^rized  by  an  intermittent,  remittent,  and  sometimes 
A  relapsing  type  of  fever,  which  contiiiues  for  varying  iK^riodsi,  from 
a  day  to  months^  according  to  the  f^^pecies  and  the  animals  attacked 
(Lingard,  1893,  p.  1).  In  discussing  the  temperature  more  in  detail 
Lingard  (1893,  pp.  G7-6S)  says: 

**ln  the  following,  for  the  sake  of  description,  the  pecoliarities  met  with  in  tlie 
tcmi»enitnre  will  V>e  tiealt  with — 

*'(! )   Durin^^  the  latent  periml, 

**(ll)  From  the  discovery  of  the  hematoxoou  in  the  blood  unlil  death. 

**(!)  TernjH'ralure  during  ihr  hiirnt  periofL — Unfrtrtunately  we  have  no  records 
dealing  with  the  temperature  of  animals  during  the  incul»ative  periiD<i  in  naturally 
contn*rie<l  eaj»e8  of  i^nrra.  We  can,  however,  easily  conceive  the  reason  for  thia 
want,  knowing,  as  we  do,  the  insidious  nature  of  tlie  oni^et  of  the  disease  and  the 
diffienlty  there  is  in  deciding  when  any  particnlar  animal  was  exposed  to  th*^  con- 
tagion. Piy  cxfH^rinienLal  mcan^,  however,  we  are  enabled  t'>  obtjun  an  in^^ight  into 
thjK  question,  ai>d  t»n  studying  the  chartt*  presented  with  the  following  ea'^ei?  it  wiU 
be  Ufund  tliat  the  thermometrie  records  pres«ent  considerable  variations,  in  that 
fievifTal  different  tyi>es  of  temperature  carves  will  t)e  oliserved  during  the  at)ove- 
ii)e!i)lir>ned  perio^L 

*'ln  one  ^et  of  ca,<*e8  the  temperature  remains  low  for  a  few  days  and  then  com- 
mences to  rise,  the  ntorningand  evening  reading  lx>ing  about  half  a  degree  Centigrade 
higher  than  that  of  the  day  x»receding,  but  there  Vieiug  a  temporary  arrest  or 
remisMon  of  L5^  to  2"*  C,  in  the  morning. 

**In  a  second  serieft  of  cases  the  cnrve  deltneate<l  by  the  temi>erature  remiiiigs 

pTCFfTibf  for  a  varying  periixl  a  din  ma  I  variation,  in  pome  case.^  showing  Wfll-niarked 

intemuft^ions,  in  others  hardly  amounting  to  a  rcnjji^ion;  aiul  thtige  are  followed  by 

B  sudden  rise  of  temperature  in  a  few  junt  previous  U^  or,  in  tlie  majority  of  caecSi 

Bubsetjuerit  to  the  appesirance  of  the  organiaui  in  the  blood. 
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^^^P  EIGHTEENTH    ArmUAL    SEPORT,  105 

**  In  a  third  series  the  thermometer  registers  a  iionnal  or  even  sxibnarmal  tempera- 
ture from  the  time  0f  incK'nIation  until  the  apY»caraTi€e  of  the  organism  in  thcblrM»d, 
and  thisj  ciindition  has  occ-atjiotially  ljet*n  observed  to  perj*ist  after  the  dwLovery  of  the 
heinatoxooii. 

**  In  a  fourth  eeriea  the  temperatnre  commences  to  rise  either  gradimliy  or  m^id- 
denljT  after  inueulation,  and  attain.^  a  jnaxiniiini  varying  from  ri9.2**  to  41.2°  C,  which 
it  tuaintains  for  a  brief  period*  It  then  falla  quickly  or  gradually  to  a  normal  or  a 
siibnormal  minimum,  either  at  the  same  time  or  just  previouir  to  the  tlrst  ap(>eara.nce 
of  the  heniatozoon  in  the  gluteal  cireulatiou. 

*'  ( II)  Tfie  tanperalure  from  the  diy^coverif  of  llie  hemaiozoon  in  the  blood  until  <le(Uh, — 
The  type  of  fever  apf»eara  to  \^ry  in  different  outbreaks  of  surra*  chan^rinj?  ftci'onl- 
ing  to  the  hx^Uty  in  which  it  occurs  ami  the  animal  affeete<L  In  Bnnnah,  »StoeI 
described  the  fever  in  mule-H  as  t>ein^  of  a  rehip^j^^'  typo,  and  there  ij?  no  doubt  that 
the  charts  recorded  in  two  cased  of  the  naturally  contracted  disead^  bt»ar  out  hia 
opinion. 

"  In  the  c^i.'A  which  have  come  undi-r  our  ohaervation  animaU  sufferinj^  from  the 
naturally  contracted  and  inoculated  disease  present  at  least  two  varieties  of  typei*: 

**  (1)  A  continued  fever  aceompanie<I  at  tolerably  fre^^uent  intervals  by  remis5ions 
more  or  less  marked,  and  after  a  varying  pericwj  of  day  a  by  an  intermission  of  lon;;er 
or  shorter  duration.  Theiie  changes  may  be  rej^ealed  several  times  in  the  course  of 
the  disease.  When,  however,  it  arrived  at  its  last  stage  the  thermometer  reveaU  a 
cotilinued  hi^di  teirii>erature  of  a  remittent  type,  or  one  characterissed  by  morning 
rcmWioni*,  m^d  eveniny:  exacerbations  until  death. 

**(2)  A  8i*cond  and  much  rarer  form  is  one  which  may  1>#?  conveniently  divide*! 
into  three  8ta|j:e«!i*  In  the  (irst  a  continuous  fever,  accompanied  by  reminsious,  \a 
preeent  for  «ome  days.  This  is  fo!li>we<l  by  a  euccei^ion  of  periodn  la^stin^  two  to  five 
dayi9,  each  individual  peritid  l>einK  niade  up  of  a  gnvlual  or  more  sudden  ris?e  from 
the  normal  to  41)"  or  41"  0.,  or  even  higher,  when  it  attains  a  maximum,  and  after  a 
short  lime  la  folinwixl  by  an  abatement  of  the  fever,  indir^ated  by  a  wudden  fall  in 
temperature  from  2°  to  4*  C,  which  may  be^v.me  normal  or  mibnormal,  and  on 
such  occasions  this  is  sueeet^ieil  by  a  peritxi  of  apyrexia-  In  the  third  stage  tlie 
(ever  may  avfain  lake  on  a  continued  type,  wbirb  is  not  always  continuous,  but 
remains  high  and  oscillates  freely  until  death. 

**(S)  Qiuies  may  be  rapidly  fatal  with  the  tempi^rature  remaining  subnormal  duriuf^ 
tlie  whole  course  of  the  disease.  Vide  cases  Nos.  32  ([15.4**  to  38**  C).  30  (^i^.T"  to 
SS.S*'  0-  just  before  death  ),  41  (So*'  to  37.0'*  C),  27  (normal  and  aulmormal,  rtcver 
over  38. 7'' C). 

**Iti  some  instances  there  may  1/e  a  sudden  rise  in  temperature  just  before  <h»uth, 
but  in  the  majority  of  c^:^es  there  is  a  fall.  In  liO  ca^es  under  uur  observation  licath 
was  fo!luwe<l  in  18  by  a  fall  in  the  temperature  varyinj^  tjetween  0.5^  and  3"C.,iri  10 
by  a  rise  varying  }>etween  0.5"  and  4"  C.|  and  in  2  neither  rise  nor  fall  took  pla^^ie.^* 

Burke  (ISHSa,  p.  2),  in  referring  to  fever,  says  that  its  periodicity  is 
perhaps  the  iiio^t  cimmcteristic  feature,  but  it  is  after  all  an  unoertaiu 
guide. 

Tlie  temperature  does  not  often  rise  above  104*^  F,  (110^  F,,  Steel, 
1886a),  and  oiay  fall  as  low  a^s  97'^,  The  highest  temperature  may  bo 
fallowed  by  a  gradual  fall  and  may  rise  at^^ain  ^^ra<lually,  until  after  an 
interval  of  5  or  0  days,  the  mnxinitun  Is  reached,  then  there  is  a  full,  or 
there  may  be  diurnal  exaeerbations,  reealling  the  temperature  chart 
of  malaria  in  man.  Burke  (1897,  p.  191)  renmrks  that  in  some  ease.s 
**tlie  symptomatie  course  of  the  disease  is  very  clearly  and  definitely 
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marked,  the  first  thing,  of  course,  being  the  recurring  elevation  of 
tetuperatiirc  which  is  so  clearly  observed  in  the  human  siibjeet." 
Pea>^c  (1807,  p,  555),  on  the  other  hand,  remark;^  that  while  Phts- 
htodmm  malarm  causes  a  di.'^tinet  intermittent  fever,  TrtfpanoHouat 
does  not,  and  there  i8  no  regularity  in  the  course.  In  malaria  the 
stadia  are  short  and  sharp,  lasting  but  a  few  hours,  whik^  the  fever 
of  .surra  la.sts  for  days,  and  for  extremely  irregular  periods  of  time  in 
t h  e  CO  u  rse  o  f  the  8a  m  e  e  ase .  N  a  r i  m  a  n  ^Jc  Va  z  ( 1 8  y  3 ,  p .  404)  s  f >ea  k  o  f  the 
high  fever  which  is  periodical,  the  exacerbations  lasting  from  5  to  7 
days,  vr'hile  the  intervals  are  little  shorter.  In  exee[it;unally  severe 
cai*es  the  exacerbations  run  to  even  10  days,  while  in  mild  cases  they 
may  not  be  more  than  3  days  in  duration.  Further,  it  is  only  during 
the  febrile  periods  that  the  other  symptonis  are  marked,  but  between 
time.s  the  animals  are  dull  and  drowsy, 

A  few  days  after  admission  to  llie  hospital  the  activity  of  the  fever 
gub.%ides-,  pulse  lowers,  and  temperature  beconu^s  normal. 

According  to  Lingard  (181*0),  the  fullowing  variations  in  the  tem- 
perature of  healthy  animals  were  observed  at  the  Imperial  Bacterio^— 
logical  Laboratoiy  in  India:  ^| 


Animal. 

CenUgmde. 

Fahreiihclt, 

Anlmiil. 

Ccntlgmdc. 

FfthrenhciL 

fforsc 

37. 2  to  88. « 
35,8  to  36.fi 
»7. 7  to  38. 3 
39.4  10  40 
38. 8  tu  40. 2 
Wi     to39.S 

90     to  101 
9«.4to   a7.8 
100     to  101 
loa     to  104.7 
1(31.8  (o  104.3 
08. 6  to  103. 0 

Cat.............. 

S7     toJW.S 
3S.  8  to  39.8 
38.4  ti^  39. 4 
41      to  I2.e 

41      to  13 

mo  to  101.5 

Donkey  

RiibbU.,. 

^    101.8  to  103.6 

Ox 

Guinciipig 

Fowl  ,......,,.., 

101. 1  to  103 

Bheep 

105.8  to  108.7 

GCMii 

Pigeon 

105, 8  to  109, 4 

Dciff 

m 
^^    da 


For  horses  sutfering  from  surm  Griffith  Evans  (1881,1882)  gives  a 
number  of  tables  of  temperature  and  pulse.  r 

Lingard  (181)8)  gives  numerous  charts  of  temperature,  pulse,  rer 
piiution,  and  heiuatozoa,  from  which  plates  IX  to  XV  are  reproduce 
for  this  report. 

Two  further  tempenttui'e  charts  are  heri^  added,   based   upon--^ 
observations  of  still  a  third  oliserver,  Pease  (181)7,  jip.  5t>^,  504). 

For  comparison  with  these  charts  of  the  horse,  the  followinj 
servations  on  a  uuile,  by  Steel  (ISSGa,  pp.  171-172),  may  be  notec 

*'  la  the  mule  t  lift  re  are  t'crt^hi  (leculiiiritied  of  different  catstB  worthy  of  no! 
Mule  Xo*  13. — Experimentally  I  obtained  the  luofit  typic:il  cliart  froiii  a  cflse  i' 
by  the  admin i^-t ratio II  of  mixed  hlooil  (uoutaining  i^pirilluidsri)  and  wakr  a? 
to  a  tlni'ktet  mule  in  jrood  iondition.     The  effett.H  wuro  aw  fiiUows*: 

**  (a)  An  evanescent   rL^e  in  temperature  of  nearly  2°  on  tiie  evening  o 
meat 

**{6)  An  utrab<Uitin  of  t>  dtivi*, 

**  (c)  On  sixth  day  after  itiuLulaiion  tlie  intdsion  riBe  began"  il  was  5*^  t 
one-half  degree  in  2  successive  days  (eightli  and  ninth)  to  105°,  a  ftdl  of 
day,  of  o\er  li**  fo  the  normal  oa  eleventii  day.     No  aj>preeiable  rebound. 
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**(<]?)  First  fci'a^frtc  itttcrvnl  of  two  days  (twelfth  and  thirteenth). 

**(^)  FirH  nktp^e.  A  rise  tlimngh  3,5"  lit^tday,  I*'  seoinid  <lay»  2^  third  day,  to  a 
nuiximuni  of  106.5*'  F,  A  fall  through  4*^  an  first  day  and  2,5°  on  eecond  day  to  the 
normaL 

'*  (/)  Secorui  fftrr-frec  inkrval  of  2  days* 

"((7)  Third  relaime.  Riae  through  X.b'^  firift  day^  one-half  degree  second  day,  one-half 
degree  thir*l  day*  to  102.5°.  The  reading  remaina  here  for  fourth  day»  and  then  on 
fifth  day  fall8  to  normal,  and  on  sixth  day  hdow  normal, 

'*(/*)  A  slight  rdfOiind  on  seventh  day,  then  fall  to  l>elu\v  normal. 

'  *  ( t )  J\  tv  d'li/n  i  ti  tfTCft  /,  I  iv  h  j  w  n  o  rn  >  a  L 

•*(j)  Fourth  relapse.  Uihe  through  1°  on  first  and  3^  oJi  m^ctm*!  day  to  103*,  a  fall  of 
2**  daily  to  normal  on  seeodd  day. 

*' (Jt)  The  temf>enitnre  remaint*  normal  1  day  (thhty-fourth  after  inot'iilalion). 

**(/)  The  next  9  days  are  oeenpied  hy  three  atnte  riws  to  103*,  104^,  and  104*,  re- 
«X»ect ive I y,  separated  by  two  iinperfeet  falls  to  100*  on  third  day  and  to  101*  on  fifth 

^^l«ly.     On  the  ninth  of  these  dayi*  the  rtsading  i^  a  little  below  the  normal. 
**(»i)  It  remains  80  1  day. 
**(»)  The  nc^xt  6  dayn  occupietl  by  three  rises  and  three  falls  on  alternate  tlaya 
(104/100),  (102/101),  (!02im). 
^  **{v)  The  t<'rtjj>eratiuv  remain.s  about  normal  2  days,  then  rises  2  dayt*  through  10:>* 
♦bi  1C3.5*,  falls  to  101*,  riwei?  to  102*,  falls  to  fli».5*,  ri^-s  to  105.5^,     Then  falls  in  2 
day?  ( through  101°)  to  UW*. 
**(p)  It  rises  to  101*  next  day,  remainff  so  1  more  day,  then  up  to  103*^  down  to 
201^,  up  to  105*.     Then  a  marked  fall  to  V)8.5*. 

"(q)  Ri^e  to  99*;  rise  to  10.5*;  fall  to  100.5*;  remains  fco  for  2  days, 
••  (r)  Rise  to  ia5*.     Then  fall  for  3  days  (102*— 99*— to  98*);  remains  so  1  day. 
**(*)  Rise  to  104°;  fall  to  101*;  remains  eo  1  day. 

••Observation  ceases  after  8^1  davi^  from  rise.  Thede<l«etions  to  l>e  made  from  thia 
prolongtf'd  reeord  are  that  after  an  incubation  of  6  days  three  fever  jdiaBes  can  bo 
«->1»servcd,  e^icli  ei>nsi.sLinfjj  of  a  ri.^e  for  3  days  and  a  fall  for  2  daxs,  and  these  are 
^ei>aratM  from  eaeh  ttther  hy  intervals  of  2  days,  durinj^  which  the  temiKTature 
iregains  the  normal.  Then  tseeur  les.*?  reg:ular  rlKes,  variable  in  decree,  and  separated 
l>y  deprej*3?ionti  variable  in  deg^ree,  but  seldom  below  the  noruuil  until  towanl  the  last, 
Ihere  is  a  tondeni'y  of  the  rises  to  group  in  threes.  The  pai-asite^  were  in  this  case 
xjiost  often  found  at  the  periods  of  mcjst  fever.  It  is  hardly  practicable  to  determine 
"the  niinil»er  of  relapses  here.  The  ciise  was  77  days  under  observation  after  the  first 
:^5Je  of  temperature/* 

PATHOLOGY. 

Postmortem  examination  doQ^i  not  reveal  any  struetunil  cliseaise 
(Griffith  Evans,  1881,  !>»  t»).  No  stractiiml  changes  were  iiotitTd  in 
the  kidjioys  liver,  spleen,  heart,  lun^^f^,  and  mucoii.s  membrane  of  the 
stomach  and  intestines.  According  to  Lini^ard  (1S&3,  p,  2),  there  ii* 
no  speeitic  lesion  present;  (p.  SO)  the  mo^t  important  element  is  the 
pr*e.sence  of  actively  moviti.t,^  pura:>ites  in  the  bloocK 

lilCOll   510RTIS* 

I         Ri^or  mortis  is  normal,  and  carea.^ses  of  animals  which  have  died  of 
I     surra  present  a  dreadfully  emaciated  appearance,  seeming  to  be  i/om- 
■    posed  of  only  skin  and  bones  (George  H,  Evans,  189^,  p.  38)* 
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ANEMIA. 

According  to  Griffith  Evans  (18Si,  p.  8),  the  membraiiesare  blanched. 
Burke  (1888a,  p*  3)  sayn  there  is  marked  anemia  and  leiieoe ytosis;  (p.  8) 
extn'me  pallidity  of  all  the  tissues,  with  perhaps  a  trifling  .serous 
effusion  into  the  alxlonien.  loiter  (181U,  p.  ^70;  18^.^7,  p.  188)  he  states 
that  yeiy  often  there  is  an  acute  dropsy,  with  no  other  postmortem 
lesions  save  extreme  anemia  and  yellow  staining'  of  the  tissues,  due  to 
fatty  degeneratiujK 

SEIIOU8    EFFUSIONS. 

According  to  Griffith  Evans  (1881,  p.  G),  there  is  more  or  less  clear 
serum  effu-sed  into  the  peritoneal  cavity  in  all  cases,  witli  a  slight  coating 
of  lymph  upon  the  parietal  layer,  but  there  18  no  sign  of  any  inflamma- 
tory action;  it  is  a  .simple  exudation.  There  is  no  abnormal  efl'usiori 
in  the  pleural  cavity,  but  in  one  case  the  pericardial  sac  wa.s  greatly 
distended  with  tluid.  According  to  George  H,  Evans  (1S99,  p.  38)« 
there  may  be  an  excess  of  lluid  in  the  abdominal  and  thoracic  cavities, 
also  in  the  pericardial  sac, 

PKTECHIJE. 


I 


Griffith  Evans  (1881,  pp,  0-7)  f^y^  that  in  some  cases  petechia  were 
found  on  the  mucous  lining  of  the  intestine  similar  to  those  on  the  vagina 
and  eyelids.  Accoixling  to  Steel  (Issria,  p.  lt**>),  the  pctechiie  secai  to 
appear  M'hen  the  temperature  curve  begins  to  fall  and  the  parasites  ■ 
have  attained  their  nsaximum  activity  and  frequency.  The  skin  occa* 
^^ionully,  and  the  nmcous  membranes  of  the  mouth  and  nostrils  fre- 
quently, are  the  f^eat  of  petechia?  and  of  very  limited  degenerations  from 
malnutrition^  probably  the  result  of  plugging  of  their  small  nutrient 
vessels.  We  see  this  plugging  on  a  much  larger  scale  bringing  al>out 
a  defective  suppl^^  of  Wood  to  the  linibs^  especially  the  hind  ones,  for 
antemorteni  clots  arc  frequent  in  this  disorder,  and  may  prove  the 
iunnediate  cause  of  death.  The  Veteriuarv  Journal,  London  (ISlMi, 
p.  181),  reports  pctechiie  on  the  kidneys.  Hayes  (1808,  p.  481)  saya 
there  are  petcH.'biic  on  various  internal  oroims. 


JAUNDICE. 

According  to  Griffith  Evans  (1881,  p.  4),  the  yellowness  of  the  mucoits 
membranes,  or  jaundice,  and  the  jx'techite  remain  throughout,  though 
they  are  variable  in  intensity. 

Lingiird  {isli,1,  p.  7n|  says  that  tingeing  of  the  membranes  is  a  very 
constant  sympU>ra  in  every  ease  at  one  period  or  another.  It  some- 
times is  a  ver^^  early  one,  and  at  others  does  not  make  its  appearance 
until  welt  on  in  the  disease.  It  may  be  evanescent  in  character,  apt>cai*- 
ing  with  each  paroxysm  and  gradually  fading  during  the  intermission, 


I 
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nntil  the  membranes  become  perfectly  f  I'ec  and  pallid,  only  to  returti 
with  each  exac<?rbation  of  the  fever.  In  a  second  series  of  cases  the 
color  i.s  intense  and  persists  until  deaths  when  the  tissues  of  the  body 
will  Ik3  found  to  pre;:jent  a  deep  crude  gambog-e  color,  Even  when 
there  is  little  or  no  tingeing  of  the  mucous  membranes  at  the  time  of 
death  the  gehitinous  exudation  found  so  constantly  in  this  disease  is 
always  more  or  le.ss  tinged  from  a  light  yellow  to  a  deep  orange  color, 
and  the  matenal  surrounding  the  base  of  the  heart  may  be  specially 
njenlioned  as  being  one  of  the  most  eertahi  localities  in  which  to  observe 
it.  Nariman  &  Vaz  (1S1>3,  p*  40i)  say  there  is  a  well-marked  jaundice 
denoted  by  the  yellowness  of  the  mernbranee, 

FATTY  CHANGES. 

Burke  (18iS8a,  p.  3)  states  that  there  is  fatty  degeneration  of  the 
muscles,  liver,  spleen,  Iddneys,  and  other  organs.  Later  (is'jl,  p.  i!70; 
1897*  p.  1S8)  he  says  that  there  is  a  large  deposit  of  fat  all  over  the 
body,  especially  noticeable  under  the  skin.     This  gives  the  tissuejs  a 

\      peculiar,  jauiHljctxl  Appearance,  which  is  shown  under  the  microftjcope 

j      to  be  due  to  the  deposition  of  fat  globules. 


OBOANS    AND   TISStlES. 


According  to  Griffith  Evans  (1881,  pp.  i>-7),  the  mucous  membranes 
everywhere  are  more  or  less  tinged  with  yellow,  and  often  the  sub- 
peritoneal connective  tissue  U  yellow  also.  According  to  H:iyes 
(1898.  p.  181)^  the  mucous  membranes  and  other  tissues  are  frequently 
tinged  yellow  with  coloring  matter  of  the  bile.  (See  also  ''  Eyes/' 
p,  91;  ^'^Nose,"  p.  05;  '-Mouth,'*  p.  97;  ''Vulva,''  p.  07;  ^^  Stomach," 
p.  Ill;  •'^Intestines,"  p.  115.) 


HEART   AND   KLOOD    YESSEI^. 


Steel  (1880a.  p.  171)  records  fatty  changes  in  the  heart.  Healso  refers 
lo  ^*  green  gehitinous  extravasations  between  the  muscles  of  the  thighs; 
greenish  white  lilood  clots  in  the  larger  blood  vessels  (a  short  time 
after  death);  ant^mortem  clots,  e.spi*cially  in  the  large  blood  v»'ssel.s 
of  the  hind  liinbs," 

Lingard  (1SH3,  pp.  S*2-S3)  gives  the  following  lesions  for  the  heart; 

**The  cavity  of  the  perit^rdiutu  generally  cuaUvm*^!  more  ork^se  flui<l  }ireM*ntinpan 
mjiber  or  orang:e  color,  and  in  povt?ro  cases  it  b  found  deeply  tinged  with  blood. 
Per irarditiii  htis  not  been  oliserved. 

*'  TTff  heart  geoerally  preet^nti*  aomc  abnormsLl  appearance.  TlM^  l«se  is  fnequently 
lliC  »C!at  of  tt  yellow  or  oningoeolored  deposit  of  gektuiotig  exudntiou,  whicli  takes 
Uie  place  <>f  tlnMiMial  fat,  Tliin  oxidation  in  the  ^'reat  uiajority  .>f  c41*»«"H  is  dolled 
over  wit! I  small  firi!ulur  eirhyniosoa,  dark  red  or  nearly  piiiple  in  colur»  which  lie 
und^r  the  visceral  perrcarditim  singly  or  in  groupg,  and  sometuncs  assume  the  pro 
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portions  of  extravasafiniis.  Theee  are  alpo  found,  but  leaa  frequently,  invmling  the 
extorna!  ^irtiw?*.*  tjf  the  miisculnr  tit^Kue  of  the  organ^  and  a  cumraoo  gituation  for 
them  aho  h  on  eitht^rsiJe  ol  the  t'oroiiary  veaseK 

**Thv  ri^ht  !?i<ie  «if  the  hfart  i^;  in  most  inf^tan*  es  dilattd,  tlie  left  i*U\e  contracte<l. 
The  nin^eular  tissue  i?*  tjfUu  yath*  and  llabby,  and  in  a  tiUxte  oi  fatty  tiogenerati«»u. 

*'The  cavities  id  the  ri^ht  s^ide  ui  tlie  heart,  and  nuuh  les^  freciuently  the  left,  are 
dii'tende'l  with  elot^,  which  prei^nt  a  variety  of  eolors  nuiy-inj^  from  yellnw  or  orange 
to  grt»en  aji<l  dark  purjde.  Thei?e  may  be  found  batheil  in  dark  i^ernifUiid  blood. 
The^e  eoagula  run  ut»  the  ^reat  vessels  from  the  euvities  of  the  orj^aii,  and  nn  giutlo 
trartion  tmu  he  detaclicnl,  anc!  are  found  to  reproduee  the  branc^hing  und  iK^euliaritiea 
of  the  vessel  which  they  oeeupic<l.  The  lining  membrane  of  the  right  auricle  and 
ventricle,  and  mucli  Ic**?  freriuently  the  eavitit'H  on  the  Wft  s^ide,  are  ol>ser\ed  to  be 
E^tained  a  dui-ky  red  or  claret  cfdor;  l>ut  the  pathelogical  change,  which  gatigej'  the 
gravity  of  the  fVisea^e  in  each  iudivitlual  c-a^^c,  mi\st  be  h.Hjked  fur  and  ej?timateil  by 
the  numlxT  and  ext4'nt  of  the  fnubendocardial  extrHvasations.  Tiiepe  in  ciii»eB  under 
treiitujent,  when  tlie  hemat^izoon  has  l^een  absent  for  pome  10  tlayj?,  Iiave  been  found 
lo  Ih*  entirely  ab^*nt.  In  c»tber  cai*e^  tliey  may  lie  repre^entetl  by  a  few  petechliej 
and  a^^aiu  in  more  severe  attacks  extensive  extrava,sations  of  bloml  may  be  present. 
The4?e  i?u1>endtx"ardial  changea  are  usually  more  fre<iu€ntly  present  iu  the  right 
ventricle  than  in  the  h^ft,  and  have  iK*en  noticed  in  the  cavitiei*  on  the  right  side  of 
the  heart,  when  they  have  been  entirely  absent  from  tlie  left.  They  are  least 
frequently  found  in  the  It- ft  auncle.  A  common  situation  for  them  to  occupy  is  the 
surface  of  the  imitRMib  papillares,  but  they  may  apjjear  on  any  portion  of  the  rau«eular 
Wiill  of  the  cavity,  as  well  a.^  frequently  involving  the  inner  hurfaee  of  the  fiaps  of 
the  tricuspid  and  nut  rid  valveB»  The  ventrich^  occasionally  present  welbmarked 
Figng  of  fatty  degeneration,  and,  although  in  the  human  l)eing  the  left  is  the  more 
fretpiently  affected,  in  these  cast^ti  the  right  ventricle  hasi  l)een  oliKcrved  to  pre**ent 
the  mof?t  markef!  chatigei*,  near  to  the  apex  of  the  organ.  Jti  cm^n  wliere  the  visible 
nuicong  membranci?  have  been  stained  yellow  during  life^  the  same  eolonition  of  the 
tissues  of  the  internal  surfiu'e  tjf  the  heart  liay  l>een  found  well  marked.  In  all  the 
canes  the  yellow  deposit  of  gelatinous  material  was  present  round  the  base  of  the 
organ. 

^*Xtttitralttj  contrarted.^ — In  f^tnr  of  these  cases  ecchymoses  or  iBore  extensive 
extrava«itiontf  were  found  on  the  external  eurface,  lying  under  the  visceral  peri- 
canliuai  and  well  marked  in  ftne.  f^'uhendoeardiid  extravasations  were  present  on 
the  bieuspifl  valves  in  Nos.  56  and  70,  and  involving  the  tricuspid  valve  in  No.  70, 

^^IfUH^datcd  c*}^s. — In  12  cases  ecchymosea  were  present  on  the  external  i<urface  of 
the  heart  and  iutenial  subendocardial  extravasations,  as  follovs: 

**In  the  right  auricle,  in  2;  in  the  right  ventricle,  in  12;  m  the  left  auricle,  in  3;  in 
the  left  venlriclej  in  14. 

•*The  nm^ctdi  papillares  were  involveil  in  4  cases.'* 

Nariiimn  &  Vaz  (181)3,  p.  4()5)  also  mention  gelatinous  3  oilow  de|x>8i| 
ill  the  furrows  of  the  heart  and  often  extc*nsive  petoehiie  under  tl 
endoeiirdiuin,     Ila3*c8  (18ys,  p.  481)  says  there  is  a  yellow  or  ambet 
jellj'-like  exudate  in  the  conncetive  tissue  of  the  throat,  chest,  abdo- 
men, and  ahout  the  nmscle.s  and  other  tissues,  and  especially  around 
the  base  of  the  heart. 

According  to  George  H.  Evanfi  (1899,  p.  38)  the  heart  has  gelatinous 
ace umidati 011s  in  it.s  furrows  instead  of  fat.  In  chronic  cases  the 
organ  is  pale,  flabby;  very  often  enlarged,  and  very  soft.  The  cavities 
are  lilled  with  blood  or  variegated  clots,  which  extend  into  the  great 
vessels.     On  several  oeca-sions  he  has  observed  im  atheromatoiii^  eon- 
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ditioii  of  the  aorta.  The  heart  ronstiuUly  presents  some  abn<)iiiuil 
coaditioii,  the  more  frequent  fjeinj^  more  or  l^ss  extensive  sub- 
i»ndocardiaI  eeeh y moses . 

I  At  the  base  of  the  heart  there  is  almost  invarlablv  a  yellow  deposit 
of  orange-colored  ^elatinoiis  nmteritil,  and  the  nivities  of  the  heart 
pont:iin  clots  of  a  yellow,  p^reen,  oiaijtre^  and  fnirple  eolor,  bathed  in 
Itrry  dark  blood.  (Vet.  J.^  Lond.,  li^M^  p,  [si.  Slo  also  p.  92, 
imder  '*  Edema,") 

H/o^hI^  (fut'tnuf^  IrHcoeytmls^  tind  jHirmths, — Accordin|if  to  the  mure 
larefvd  observers,  there  are  three  things  in  particular  to  be  noticed  in 
connection  with  tlio  blood,  namely:  (1)  The  presence  of  the  parasites, 
(2)  a  destruction  of  the  red-ijloiRl  corpuscles^  and  (H)  a  marked  increase 
ijf  the  white  corpuscles.  Steel  (1886a,  p.  iij9)  says  that  frequent  drop- 
ijies  and  slugtjfish  vitality  of  all  the  tissues  indicate  the  depraved  slate 
[}{  the  blood.  Burke  (18  >ha,  p»  U)  states  that  leucocytosis  is  <.*hararter- 
istir  of  sun-a.  being  always  present  in  typical  cases. 

feThe  Veterinary  Journal.  Ijondon  (ISIH),  p,  ITS),  records  that  at  tir^t 
e  blood  appciirs  norma b  but  latci*  a  peculiar  vilniition  may  be 
)i5erred^  caused  by^iomc  rapidly  moving  indeiinHhIe  organisms  among 
the  corpuscles.  Later  the  white  corpuscles  inrr^-^ase  in  number,  and 
tlie  red  corpuscles,  from  tin*  attiu  ks  made  upon  them  by  the  heina- 
lozoa,  become  irregular  in  shape,  untny  of  them  appc^aring  to  l)e 
irregular  granulated  gelatinous  masses  of  a  pale  color.  whi<"h  form  into 
irregular  rouleaux.  In  the  last  stages  of  the  disease  tlie  plasma  oi'ca- 
nonally  assumes  a  faint  rusty  tinge;  the  parasite  attacks  the  red  cor- 
pu-scle,  tiikes  hold  of  it,  tears  it,  and  worries  it  as  a  dog  would  a  rat, 
Grithth  Evaus  (18S1,  p.  LSI)  records  that  the  hematozoa  always  fasten 
lo  the  blood  coi'puscles  by  their  blunt  end,  showing  a  great  preference 
for  the  concave  side  of  the  disk  rather  than  the  edge,  and  Ijreaking  up 
the  corpuscle*  Burke  (1  SSSa,  p.  84)  and  others  also  describe  the  attack^s 
thecoil>uscles  as  i)eing  a  tearing,  dragging,  or  tugging.  The  white 
>i*|>Uscles  are  said  not  to  be  attacked  by  the  Trfjpantmyma,  Lingard 
tS03,  p.  28)  estinnttt^s  as  many  as  3t)0,0oo  parasites  for  1  e.  c.  of  bluod. 
ilariman  &  Vaz  (181^3,  p.  405)  say  that  the  corpuscles  appear  to  }>e 
broken,  and  many  small  granules  are  seen,  some  of  which  are  freely 
movable.  No  parasites  were  found  in  the  secretions.  Nariman  believes 
■hat  between  the  febrile  attacks  the  hematozoa  accmnulate  in  the  liver 
and  spleen;  for  after  death,  when  no  parasites  are  seen  in  the  blood, 
examinations  of  scrapings  from  Inith  liver  and  spleen  show  fast-mi>vlng 
pDiind  bodies,  like  the  corpuscles.  Kanking  (1891a,  pp.  400-401),  who 
Bid  not  admit  that  surra  was  due  to  Tn/junam/inff,  and  who  considered 
a  *'bacilhhs*'  as  the  exriting  cause,  rlaimed  to  have  noticed  '*very 
^racteristic  changes''  in  the  f)lood  corpuscles.     He  says: 

Ef'hhiosin.— At  one  piriml  thi  y  present  a  jnfuliar  ai>j>earaaci\  to  which  I  have 
iven  tlie  iiaiue  of  eetiinuf^iti,  fi>r  tliu  reason  that  the  iiitlividutil  curiuiscles  have  lost 
^eir  normal  cozitour  and  reeeinble  nothing  so  much  as  an  Echinui.    *    *    * 

a43r—0B S 
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*^  VUmmod'ie, — At  another  period,  or  in  some  corpiim'les  at  (be  j?ame  period^  t!iA 
interior  of  the  eorpttsfle  is  seen  to  l»e  oc<n»ijie<l  hy  a  foreii?n  suhstante  pre^ntiugl 
ameboifi  movernetit.s  and  of  very  varioun  fejrms^,  \  aryinj^  from  circular  throtiji^houM 
stellat-e  and  pileate  forms  to  a  veritable  bacillar  form — ?tmi^ht»  triirve<i,  or  epiral.  ■ 
These  bodie^T  I  take  it,  ar^  comparable  to,  if  not  ideiitiral  ^^ith^  the  Piamtodium 
mnlariw  of  Mareijiafava  and  CelU,  as  they  correspond  in  all  particulars,  lx»th  of  mor- 
pholojey  and  tbvilupment,  witli  thoBe  organisms.     In  one  specimen  only  have  I 
found  the   spjrilbiin  {iLimfitomonan)    {Spirorhni),    liitherto   considered   to   be   the 
effeeiivf  raiie»e  of  fiurra;  whereas  the  organism,  wlujse  rmtnre  is  now  described,  i§ 
invarialdy  present  and  c<jnform8  in  ixW  parlicidarK  to  K«xh*s  po^tiilate^,     #    *     # 

^'EehimAd  nlugc. — The  blotnl,  then»  of  a  8urra  animal,  vvlien  in  the  stage  of 
*echiriO!}?i«/  contiuns*  red  vA\?,  to  the  surface  nf  whirh  are  adherent,  or  iji  the  suIj- 
etatice  of  whicli  are  embedded,  minute  circular  organii^ms  varying  in  8ize  from 
0.1XMJ4  mm,  to  OXK)L*  jum.  in  diaineter.     ♦    «    * 

*Mti  eiome  ntnges  these   circular  organisms,  which   1   Bhall   for  tlie  future  call 
*Hpores,*  are  H>en  free  in  the  plasma  in  variable  quantiliea  exhiliiting  actively  motile 
^profierties.     They  attiudi  them8elve«  to  the  surface  of  the  rcd-blcM_>d  disks,  giving 
rise  to  the  *  et^hiduoid '  corpuwiclei*  of  early  echino«is. 

*^  PltMmodif*  ii^o/;^'. "After  a  variable  time  the  cell«  Iofc  their  fcJiiHoni  apijearance 
and  beA^QUie  plaAmodie;  that  ia  to^ay,  they  become  occupied  by  the  bodies  meritione<l 
alKive,  antl  compared  to  the  rftimi*Mliufn  majnr'ix.  Tht^e  jda.*^ni(>dic  corpueciesi  are 
of  irregular  contour  in  mot*t  instances,  oidy  retainiufi  their  di,sk  t^lmpe  in  those  cases 
in  whirh  the  plaamodium  in  circular;  in  other  easc^  assuming  mtjre  *«r  ]i:m  the  shape 
of  the  plaFmodium  contained  in  them. 

'* Spore  gbige.^AJier  a  further  peri*)d  the  phi^fmodia  break  up,  underg<»iug  rapid 
figfeion  into  *&poreg/  tX002mm.  in  diameter,  which  cincape  from  the  lilood  cell  c^Ui^ing 
*  late  k'hinoj^tfi/  and  become  free  in  the  plaema.  The  changes  iiaisi  be  obeerv^ed  on  a 
warm  stage, 

^*The  red  ceil,  having  lost  the  spores,  almost  immediately  resumes  ita  normal  con- 
tour, but  only  for  an  inr^taut,  as  it  rapidly  lo^^i*  all  coloriug  matter  and  becomes  trans- 
lucent and  all  hut  inviMilde.  These  decolorized  red  cell.s  may  again  be  Vu-onght  into 
view  by  adding  a  little  watery  Spiller* 

*Mf  now  a  f^lich\  in  which  these  appearances  Imve  been  watched,  is  trejit^d  in  the 
ueual  way  for  staining  spores,  it  is  seen  to  l>e  full  of  minute  deeply  stained  spores  in 
a  filmnoua  reticular  stroma^  to  the  m<?shcs  of  which  the  t*porea  iwihere. 

*'In  addition  to  the  alwvc  organisms,  the  following  f>bjects  are  ^en  with  varying 
frequency: 

*•(«)*  Colorless  wandering  masses  of  j  via  em  a  ovoid  in  shape  and  beaked  or  flagel- 
late at  either  jwle,  measuring  .004  mm.  in  diameter.     Thc^fe  etain  with  Spiller, 

*  *  |7i ) .  O  r*  I  i  na ry  I  e i  icocy  tea 

'*t^)*  i-arge  irre;?ularly  globose  leucocytes,  mono- or  poly-nuelear,  in  many  caH!S 
containing  the  above  beaked  idasmt>dia  ('/),  ami  fretiuenfly  full  of  motile  Bporee. 
These  are  evidently  phagr>cytes. 

"ft/).  Mulberry -shaped  globotie  nmi^i^a  of  yellow  spores,  Tbet-e  1  have  reason  to 
believe  are  aggregations  of  spores  in  phagocyte  cells,  as  they  are  more  common  wheij 
the  animal  is  evidencing  a  rt»sistiog  ptjwer  against  the  di.«cafc^,  and  may  be  observed 
in  various  stages  of  development. 

"(rj.  Pigment  granules  solitary  or  in  phagocyte  cells. 

"  (/).  Fu^ifono  bodies  .01  ti  mm.  in  length,  yellow,  with  white  rontcnlfl  separated 
into  two  triangular  segments,  witli  the  bases  ( en  trad  y  placed,  resembling  the  bodi«» 
figured  by  Golgi  as  one^tage  in  the  development  t»f  I^averau'w  pameites." 

Ritiikinj^  further  says  that  the  blood  of  tit^'ue  I'onforfDs  in  pathola^- 
leal  appcafanros   with  that  of  «urra  and  an  identical  bacillus  can  be 
^^btiiiiicd. 
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ORGANS   OF    RESPIRATION. 


Larynx, — The  larynx  usually  presents  nothing  abnormal.  (Lingard, 
1893,  p.  83.) 

Trachea, — ^The  trachea  is  sometimes  the  seat  of  congestion,  and  con- 
tains a  quantity  of  frothy  mucus.     (Lingard,  1803,  p.  83.) 

Bronchi. — The  bronchi  are  usually  healthy,  but  occasionally  present 
the  signs  of  bronchitis,  or  contain  purulent  material  when  pneumonia 
is  present.     (Lingard,  1803,  p.  83.) 

PhmrcB, — The  pleurce  rarely  present  signs  of  inflammation  (case  No. 
8,  however,  showed  signs  of  recent  changes),  but  sometimes  petechiie 
are  seen  lying  under  the  parietal  pleura.  The  pleuml  cavity  seldom 
contains  any  fluid,  ])ut  in  three  cases  several  ounces  were  found  in  each. 
(Lingard,  1893,  p.  83.)     (See  also  '' Serous  effusions,"  p.  108.) 

Lungs, — In  one  case  Griflith  Evans  (1881,  pp.  6-7)  found  the  margin 
of  one  lobe  of  a  lung  hepatized.  Steel  (1886a,  p.  171)  records  congested 
lungs.  Lingard  (1803,  pp.  83-84)  states  that  the  most  common  morbid 
appeai-ances  in  surra,  according  to  frequency,  are  emphysema  in 
nearly  all  ecchymoses  l3Mng  under  the  visceral  pleura?,  and  a  localized 
pneumonia  is  by  no  means  uncommon.  In  one  case  bronchopneumonia 
was  present,  but  in  all  the  other  twelve  the  lobules  were  surrounded 
by  a  gelatinous  exudation,  the  change  resembling  pleuropneumonia  of 
cattle.  In  a  large  majority  of  horses  examined  postmortem  the  lungs 
presented  calcareous  bodies  situated  rather  superficially  or  in  the  depths 
of  the  tissues,  exactly  similar  to  those  found  in  the  liver.  These  are 
due  to  some  cestode,  and  the  changes  are  of  earlier  date,  before  the 
contraction  or  inoculation  of  surra. 

According  to  the  Veterinary  Journal,  London  (1806,  p.  181),  the 
lungs  are  often  emphysematous  and  sometimes  the  seat  of  local  inflam- 
mation, while  Hayes  (1808,  p.  481)  says  that  the  lungs  often  show 
signs  of  inflammation. 

According  to  George  II.  Evans  (1800,  p.  38)  the  lungs  are  healthy 
as  a  general  rule,  but  cases  in  which  they  are  congested  are  1)}^  no 
means  infrequent. 

LYMPHATIC   GLANDS. 

The  lymphatic  glands  throughout  the  bod}^  are  more  or  less  swollen 
and  more  or  less  edematous.     (Burke,  1801,  p.  270;  1807,"  p.  188.) 

According  to  Lingard  (1803,  p.  82),  the  mesenteric  glands  are  not 
enlarged  as  a  rule,  but  abnormal  appearances  were  noticed  in  one 
case. 

ORGAX8    OK    niGESTION. 

Mouth  and  ton(jU(\     (See  p.  07.) 

Pharynx  and  c-sopha</t(,s, — The  pharNMix  and  esophagus  rarely  pre- 
sent any  abnormal  appearance,  but  if  any  are  present  in  the  latter 
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organ  they  are  usually  small  wounds  in  the  epithelium  due  to  tde  pres- 
ence of  Go7igyhmtitut  scutatunK*     (Linr^urd,  1S98,  p.  ii9,) 

PtTitoneum, — Symptoms  of  old  cirrumseribed  ititlaiiiumtion  arc  vis- 
ible in  most  cases  as  perihepatitis  and  occasionally  perisplenitis,  the 
org^n  beintjf  firmly  attached  to  the  stomach  or  to  the  parieties,  but  in 
no  single  instancx*  has  Lingard  (1893,  p.  S^i)  observed  any  signs  of  a 
general  peritonitis. 

Me^rnterie  gJa}yh\     (See  ^'Lymphatic  glands,''  p.  113.) 

Stomach. — According  to  Steel  (ISS^lki,  p.  ITu),  gastric  ulceration 
occurs  in  three-fourths  of  the  cases,  especially  on  the  cuticular  por- 
tion of  the  stomach;  occjisioually,  also,  the  villf>us  portion  was  affected. 
The  ulcemtiun  in  some  eases  extended  to  perforation.  It  was  brought 
about  by  a  peculiar  yellow  degeneration  of  the  tissue,  and  is  prolmbly 
due  to  embolic  plugging  of  the  small  blood  vessels. 

Burke  (18S8a,  p.  5)  states  that  gastric  ulcci's  were  frequentlj*  observed 
in  the  ti'ansport  mules  in  the  Burma  outbreak,  and.  liy  way  of  com- 
parison, he  refers  to  the  presence  of  similar  lesions  in  chlorotic 
women.  Sueh  ulcers  do  not,  however,  appear  to  be  present  in  all 
outbreaks.  Later,  Burke  (18iH.  p.  ;iT<>),  in  discussing  ulcers,  says 
that  ^Mhe  blood  itself  is  rendered  unfitted  for  the  purposes  of  proper 
nutrition,  and  degenerative  changes  of  an  adipose  chanicter,  some- 
times leading  to  disintegration  of  portions  of  the  imperfectly  nour- 
ished tissue,  take  place.  When  organs  and  parts  so  weakened  by 
starvation  are  distended  with  aneniic  blood  which  they  can  not  utilize, 
sloughs  result  from  gangrene  of  the  imperfectly  nourished  tissues,  as 
evidenced  in  the  ulcerations  of  the  stomach,  etc.,  noted  in  this  disease. 
The  ulcer  itself,  once  formed,  suffers  from  nutritional  defect,  owing 
to  the  impoverished  state  of  the  blood,  which  prevents  the  formation 
of  resisting  tissue  around  it,  and  often  leads  to  perforations.*'* 

Gunn  states  that  the  villous  portion  in  these  cases  remained  unaf- 
fected. In  no  case  was  ulceration  to  l>e  seen,  but  the  cuticular  portion 
of  the  stomach  was  much  thickened,  and  on  the  internal  surface  were 
observed  numerous  papillary  eminences,  each  having  a  small  and 
somewhat  deep  centnd  depression. 

Lingsird  (1893,  p,  81),  in  referring  to  his  own  investigations,  says: 

**In  Ibii?  iuveMijfation,  in  the  majorily  of  ca^es^  the  cuticular  i>rjrtiaii  of  the  stomach 
has  praclic-ally  been  fotiiKl  free  frtnn  grave  complications. 

**ln  1  case  the  cuticular  portion  of  the  organ  wai»  described  as  thickenedi  but 
inexperience  at  that  early  t»eriDcl  of  the  re^arch  proltably  le<l  one  to  overlook  the 
lact  that  the  coats  were  merely  contracte<l.  A  partial  yellow  culonition  (tf  the  lining 
membrane:=^  either  only  involving^  the  left  sac  or  in  others  Miiining  Ixith  j^ides  *A  the 
line  of  demarcation,  was  note«i  in  1  naturally  aciiuircil  case  of  Ibe  disease  and  iu  5 
inoculated  c'ases,  and  i-ongestion  of  the  cuticular  portion  was  fotiu<l  once. 

**The  villous  portion  of  the  right  sac  was  much  more  frequently  found  to  be  the 
fieat  of  marked  changes, 

^^•Thia  »  a  threadworm  which  burrows  undalating  tunnels  in  the  epithelium  of 
^^fiKfptMgns.    It  is  very  common  in  cattle  in  the  United  States. 


I 


KIGHTEENTH    ANNUAL   REPORT. 


115 


**  Ulcers  occurrfd  in  2  caeeB  ami  were  probably  due  to  the  effects  of  paraeitee; 

ksonge^ioiif  only  Id  14 — 3  in  ntttumlly  contracted  cases,  9  in  inoculated  animab  from 

plorse  to  hor^e^  aiiil  2  tlirou^^h  the  goat* 

** Petechia'  hi  1  naturally  acqviircd  iinil  in  3  inoculatod.  In  1  hioenlated  case 
extrava.«!atioii*<  of  bloorl  were  present,  ami  siuall^  round,  elevated  white  patrhe^  in  I 
naturally  contracted  case.  With  regard  to  parasitical  tumon?,  due  to  the  presem-c  of 
large  numbers  of  the  Spiroptera  megastoma,  they  were  present  in  3  natundly  acquired 
cases,  whilst  in  inoculated  case?^  from  honse  to  horge  they  were  obaerve^l  in  23,  and 

r|roin  goat  to  horse,  ete»,  in  2:  and  in  case  No.  33,  an  extravasation  of  blood  liatl 

fOccurrcil  l>eneath  the  mucous  and  muscular  coats/' 

George  H,  Evans  (1899^  pp.  37-88)  in  refen  intr  to  surrti  sa^^s  that — 

**witb  retmnl  to  the  po^^tuwrtern  appearances  of  thi.4  disease  in  Burma,  one  lesion 
\s  rarely  if  ever  absent,  namely,  some  chaniie  in  the  mucous  nieml>rane  of  the  stom- 
ach, more  especially  of  the  cuticnlar  coat,  iiigmentation,  erosion,  or  ulceration.     The 
^positions  in  which  these  changes  are  most  constantly  met  with  are  along  the  line  of 
Hnnction  of  the  euticular  with  the  villous  portion,  and  also  at  the  lesser  curvature. 
If  an  animal  Ik*  destroyed  duriuj/  the  early  stages,  discolored  muddy  yellow  patches 
may  l)e  observed;  if  exanuncd  (doselyj  one  or  aU  of  them  may  present  an  eroiled 
L appearance.     These-  changes  are  in  mo'^t  cases  no  floubt  due  to  thickening  and  proHf- 
l^ration  of  the  epithelium,  which  degenemtes  and  breaks  down,  leaving  the  yellowish 
I Ehallow  ulcers.     These,  owing  to  the  progressi  ve  ilegencrati  ve  changes,  become  dee|>er 

I  tmtil,  m  many  cases,  perforation  occurs.     The  ulcers  may  cover  an  extensive  surface. 

I I  liave  seen  some  (J  or  7  eases  in  which  from  half  to  three-quarters  of  the  cuticnlar 
|c«)at  was  ill  an  ulcerated  state;  and  it  was  while  making  postmortems  with  another 
■officer  of  the  deimrtment  that  we  came  on  two  of  the  cases  n^ferred  to,  and  in  whicli 
■do  less  than  three-quarters  of  the  cuticular  surface  was  involved.     The  animals  from 

which  these  stomachs  were  taken  were  destroyed,  as  they  were  suffering  from  surra. 
iKeither  was  in  Viae?  i.omlition,  ami  lioth  were  taking  food  up  to  the  very  last  moment, 
l^hongh  the  cuticnlar  coat  is  invarialdy  involve«l,  the  lesions  midoubtedly  do  in  some 
readies  extend  to  the  villous  purtion.  Theanatomical  differences^  liowever^  natumlly, 
bo  Rime  extent,  alter  the  apixaram^es  of  the  ulcers,  which  are  often  seen  with  a 
KoOother  flat  surface,  and  surrounded  by  a  ring  of  swollen  mutxius  membrane. 

■  '*I  am  of  the  opinion  that  in  all  cases  of  death  from  chronic  surra,  or  in  animals  tliat 
have  been  destroyed  after  the  diseai«e  has  been  in  existence  for  some  time,  that  nk?er- 
ation  of  the  stomach,  more  or  less  extensive,  will  be  seen  j>ostmortem. 

*'The  deep  yellow  pigmentatitm  is  not  constant,  but  in  nearly  all  cases  there  is  a 
distinct  yellowish  tinge  alwut  the  cuticular  coat.  The  villoos  portion  often  is  in 
parts,  owing  to  degenerative  changes,  demided  of  its  epithelial  lining.     In  s^ime 

■  cases  a  large  pro]iorlion  of  the  cuticular  coat  may  l»e  i>igmentfd.  The  color  is  a 
bright  yellow,  which  shows  up  beautifully  alongside  of  the  whiteness  of  the  normal 
epitliclium.  Parasites  i\S/jt>i>/j/fir*^  mirrfn^tuna)  are  couwlantly  fonnd,  esiKJcially  in  the 
stomachs  of  mules,  embetlded  in  the  gelatinous  mucuw  of  tht*  villous  cr>at^  hut»  as  you 
are  well  aware,  have  nothing  to  do  with  the  disease.  Bots  are  frequently  met  with, 
and  tills  year  I  met  with  a  case  where  the  bots  had  attaches!  themselves  to  the 
mucouji  membrane  of  the  duodenum;  there  were  quite  100.  Spiroptera  nests  are 
sometimc*s  seen  in  the  stomach,  I  think  nmre  frequently  in  nmles,  hut  they  are 
mrt*.  Last  month  I  was  present  at  41  postuiorteuis,  Imt  did  not  observe  a  single 
neet.    ♦    ♦    *    " 

Litest! nts, — In  some*  cases  there  were  petechiie  of  the  mucous  lining 
of  the  intestines,  siniilar  to  what  was  visil)le  duiiii^  life  in  the  vugina 
and  on  the  eyelids.  The  nuicoun  membranes  everywhere  were  more 
or  less  tinged  yellow,     (GrilEth  Evuns,  1881,  i>»  7.) 
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In  atute  cases  there  is  (liffuscd  conge.stion  of  the  lining  membrane 
of  the  lK>web.  In  throme  casen  there  are  small  localized  patches  of 
congestion.     (Steel,  iHSfui,  pp,  ITn^lTl.) 

Steel  18  quoted  liy  Burke  (1888a,  p.  8)  asauHiority  for  the  statement 
that  mucoujii  t'ongestii»ns  are  continuous  throughout  the  anterior  two- 
thirds  of  the  bowel,  with  presence  of  several  worms*  Burke  (1897^ 
p.  18S)  sav'i*  that  the  alimentjitry  luucous  membrane  is  in  an  anemio 
condition  with  pctechiie  and  ulcerated  spots  [stomach  ^J^  the  result  of 
disintegnition  and  atrophy. 

In  referring  to  the  small  intestine,  Lingard  (1S1>3,  pp»  81-82)  states: 

"  In  a  number  of  cases  no  pathologit'dl  thange  *A  any  kind  ia  obf«ervable.  On  tlie 
other  hsmd,  it  w  l>y  no  means  mfre<^iient  tu  find  the  iiuieoua  luembraiie  between  the 
ducKlenum  and  the  cecami  more  or  less  injecte^l  in  patchej?,  and  ec'eliymosefti  dotted 
about  either  singly  or  in  muaU  f^roup;*.  The  solitary  ^landw  and  Teyer*!?  fnitohes  are 
nrver  fouml  enlarged  or  ulcerated,  l>ut  tire  former  present  a  j*ale  color,  whil^  in  the 
latter^  the  8Hy;htly  pigmented  condition  of  health.  In  those  cases  we  haveexamined, 
tfap  Binall  number  of  eiito^sciti  present  in  the  gmall  in!estirtes  have  been  particularly 
notioeahlc»  and  e^jiecially  haii  this  been  the  ca^  in  Austral  Jans.  Of  the  natnmny 
acqoireil  eai«e*<,  2  prescnteil  patches  of  congeistion  and  1  in  those  horses  inocnlatetl 
from  the  goat. 

**Ecchymt»«e}i  were  present  tn  2  natnnilly  aninind,  whili?t  no  le»a  than  9  inocu- 
lated, animab  showed  them/* 

George  H.  Evans  (IHlKt,  p.  38)  snya  that  he  has  never  observed  ulcer- 
ation of  the  small  inti^stine,  but  he  has  noticed  circumscriWd  lociil 
eongcBtiouH.  In  a  few  cases,  extensive  mucous  congestion  was  noticed. 
The  intestines  often  contain  a  quantity  of  a  very  A^ellow^  fluid.  There  i« 
nothing  remarkable  to  note  about  the  condition  of  the  large  intestine. 

Livt'7\ — According  to  Griffith  Evans  (1881  ^  pp.  5-6),  the  structure  of 
the  liver  was  not  diseased  in  \w\\  case,  but  in  one  instance  the  liver  waji 
studded  thruughout  with  calmireous  dcgcnci^ations  of  cestodc  larva^. 
In  two  cases  liver  tlukes  were  found  witli  inspissated  bile  distending 
some  of  the  bile  ducts  enormousl3\ 

Burke  {1888a,  p.  t^;  l81il,  p.  271)  refers  to  hepatitis,  the  early  symp- 
toms of  which  are  shown  by  jaundice  oi  the  mucous  membranes, 

Lingard  (1SJ43,  p.  82)  states  that  the  liver  *'  is  nearly  always  enlarged^ 
especially  so  when  death  occurs  during  a  paroxysm.  In  ease  No.  15  it 
weighed  11*  pounds  ll\  ounces*  The  anterior  or  convex  surface,  as  a 
rule,  presents  circular  palcher^,  white  or  yellow  in  color,  when  the 
memliraties  have  Imh'u  yellow  during  lifi\and  these  are  due  to  thicken- 
ing  of  the  capsule.  The  surfaces  of  Jxith  lobes  in  nearly  all  the  cases 
observed  have  shown  signs  t»f  old  perihepatitis,  and  in  a  large  majority 
of  «*ountry-bred  animids  i-xamined,  siualb  round,  or  irregular  masses 
of  a  hai*d,  gritty  consistency  have  been  present  on  the  surface  of  the 
organ,  lying  under  the  capsule  and  more  or  less  invading  the  tisaues; 
these  arc  of  parasitical  origin. 

**  Perihepatitis  was  present  in  the  organs  of  all  the  naturally  acquii"cd 
*ijrm  animals  exatnincd,  and  the  hiird  concretions  in  Nos.  3,  In,  05,  70; 
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perihepatitis  also  was  found  in  16  inoculated  horses  and  concretions 
inl3.'' 

Nariman  &  Vaz  (1893,  p.  405)  report  that  the  liver  is  congested, 
enlarged,  and,  in  some  cases,  calcareous.  In  one  case  the  liver  was 
simply  a  mass  of  stone  from  the  aggregation  of  small  calcareous  par- 
ticles, and  weighed  49  pounds.  The  Veterinary  Journal,  London  (1896, 
p.  177),  refers  to  hepatic  disturbances. 

Hayes  (1898,  p.  481)  refers  to  enlargement  of  the  liver  and  spleen  and 
petechise  on  various  organs. 

George  H.  Evans  (1899,  p.  38)  says  that  the  liver  is  usually  healthy, 
but  cases  of  congestion  and  softening  may  be  met  with.  Miliary 
calcareous  deposits  are  often  seen,  and  in  some  cases  the  liver  is  much 
enlarged. 

Panaceas. — The  pancreas  is  normal.     (Lingard,  1893,  p.  82.) 

SpUen. — Several  authors  refer  to  the  enlargement  of  the  spleen. 
Thus  Lingard  (1893,  p.  82)  says: 

"This  organ  is  always  enlarged  to  a  greater  or  less  degree,  aud,  in  some  instances, 
has  been  found  to  assume  abnormal  proportions,  especially  in  the  case  of  an  animal 
dying  during  a  paroxysm,  when  the  hematozoon  has  been  swarming  in  the  blood  for 
some  days.  When,  however,  the  animal  succumbs  and  the  organism  has  been 
absent  for  some  time,  it  may  be  found  to  be  little,  if  at  all,  enlarged.  The  capsule  is 
generally  dotted  over  thickly  with  irregular-shaped  ecchymoses  of  a  brick-red  color, 
which  are  especially  noticeable  as  they  have  a  bluish-white  colored  or  opalescent 
background. 

"The  tissues  as  a  rule,  on  sections,  are  firm  to  the  touch  and  present  a  dark-red  or 
purplish  color. 

"This  organ  was  found  to  be  enlarged  in  7  out  of  9  naturally  acquired  cases,  and 
in  all  petechia}  were  present  showing  through  the  capsule.  Of  the  inoculated  cases, 
in  19  the  spleen  was  enUirged,  and  in  18  out  of  28  the  petechia*  were  marked." 

Nariman  &  Vaz  (1893,  p.  405)  say  that  the  spleen  is  generally  enlarged 
and  hard,  and  George  H.  Evans  (1899,  p.  38)  records  that  in  advanced 
cases  the  spleen  is  generally  enlarged.  There  is,  as  a  rule,  an  excess 
of  pulp,  so  that  it  pits  upon  pressure.  The  structure  is  at  times 
disorganized. 

According  to  Lingard  (1895,  p.  12),  in  the  case  of  rats  the  weight  of 
the  spleen  increases  (from  a  minimum  when  the  i>arasite  is  not  present) 
in  proportion  to  the  numl>er  of  hematozoa  infecting  the  animal,  and 
the  maximum  size  of  the  spleen  is  reached  toward  the  end  of  the 
rains.     (See  p.  158.) 

URINAKY   SYSTEM. 

/i7e??i^y^.— Griffith  Evans  (1881,  p.  5)  found  the  kidneys  normal, 
except  in  one  case,  in  which  they  were  pale  and  sodden-like,  but  Burke 
(188Sa,  p.  3)  refers  to  futty  degeneration  of  the  kidne\'. 

Steel  (1886a,  p.  171)  refers  to  the  kidneys  as  "congested  or  edema- 
tous,"    Lingard  (1893,  p.  84),  in  referring  to  the  kidneys,  says: 

''''The  kUlnq/Sy  rijrht— congested. 
'  The  kidrifyHf  right— potechiie.    The  organs  general  1  y  present  a  \)aW  ^\)\)^a.T^'wi^^\i>\\. 
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t  tmlreqaioitlf  one  or  boUi«re  the  aemt  of  numerous  peteehut^,  m  fome  in^tanceg  so 

^ffnftl]  as  to  beoiiljr  the  mxeot  a  pin's  head,  but  may  be  much  more  exteusive.     They 

mrt  wcMtrtd  oirer  the  external  cortical  surface  of  the  orgsui^,  and  on  ieetion  are 

foond  to  dtp  into  and  invade  the  tissues  below.    The  eteilate  veins  are  frequently 

injected,  arid  o<aAdonally  the  snr^u^e  of  the  organ  is  the  seat  of  congested  patches^*^ 

Tbe  Veterinaiy  JoumaU  LondoQ  (1896,  p.  181),  records  that  the 
kidneys  are  often  pale,  flabby,  and  colored  with  petechia^,  and  accord- 
ing to  George  H-  Evan^  (1899,  p.  38)  they  are  frequently  aflfected;  at 
lime^  anemic  and  edematous,  at  otherij  slightly  or  markedly  congested. 
In  some  cases  he  has  obsen  ed  considerable  blood  extravasation  on  and 
in  the  under  parts  of  the$e  organs. 

bladder* — There  is  little  to  note  about  the  bladder.  In  some  cases 
B  patch  of  extrava^sation  may  be  obser%'ed  at  the  fundus  or  small 
petechial  sp>ots  scattered  over  the  niucoas  membrane. 

MUSCLE*. 

The  muscles  of  the  back,  especially  in  long-continued  cases,  are 
found  to  have  undergone  considerable  atroph}'.  In  the  majority  of 
cases  they  are  of  a  ver^-  dark-red  color,  as  if  the  animal  had  succumbed 
to  asphyxia.  When  the  c^se  has  been  complicated  V»y  jaundice,  all  the 
ti^ues  present  a  more  or  less  yellow  tinge.  (Lingiird,  1893,  p.  80.) 
(See  also  **  Emaciation,''  p.  94.) 

CONXECTIVE  TIS&fTB  AKD  Bams. 

In  the  majority  of  cases  there  is  found  a  \iirying  amount  of  a  gelat- 
inoos,  light  yellow,  or  greenish  colored  material,  lying  in  the  subcu- 
taneous tissues.  This  may  occasionally  be  present  in  verj"  large  quanti- 
ties, esi*ecially  in  the  neck,  lying  on  either  side  of  the  trachea,  in  front 
of  the  sternum  and  along  the  mast  dei>endent  part  of  the  alxiomen,  also 
involving  the  sheath  and  the  extremities.  It  is  also  frequently  found 
between  the  muscles  and  running  along  the  sheath  of  the  nerves;  and 
in  cases  complicated  with  pneumonia  the  individual  lobules  of  the 
lung  are  divided  off  or  insulated  by  this  jelly-likc  material.  (Lingard^ 
1893,  p.  80.) 

The  bones  and  the  white  tissues  of  the  body  generally  are  tinged 
yellow  in  jaundiced  cases.     (Lingard,  1893,  p.  80.) 

(See  also  "Edema/' p,  92:  ** Fatty  changes/'  p.  109:  *Maundice,'' 
p.  108.) 

Steel  (l88<k,  p.  171)  reports  edema  of  the  brain  and  spinal  cord. 
Lingard  (181^8,  p.  SI)  describes  the  puthokigical  lesions  of  the  nervous 
system  as  follows: 

**Th€  trrthnti  memhntnfA  in  the  majority  of  cases  present  a  normal  apj^ea ranee,  but  in 
aeveral  cases  increaaed  injection  has  been  noticed,  and  in  one  i-aiS^  the  arachnoid  pre* 
muU  eigna  of  slight  superficial  extravasations, 

"  Aa  acceai  of  fluid  in  the  lateral  ventricles  has  been  frequently  met  with.     This 
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fluid  le  colorle^  or  slij^htly  opalescent^  and  in  ca^ea  where  the  membranes  have  been 
veHow  during  life,  the  fluid  may  be  tinned, 

**The  brain  and  cei*elH*lhim  are  imle,  un<l  the  euuvoluttona  flattened  when  there  i» 
an  excess  of  flard  in  tlio  lateral  ventricles.  The  tff'r  a  (cHlo^  etc.^  ha*^  tje>n  uhserved 
to  l>e  dilated,  reminding  one  *A  the  enrnlition  found  postmortem  in  children  who 
have  HUecumbed  to  veiitncular  meninf^itii?* 

*'Spliiitl  nird.—ln  fionie  ea^seB  there  i!5an  increase  in  the  amount  nl  fluid  vvilhin  the 
f^pinal  canal,  and  in  others  a  quantity  of  c^elatinou^  material  in  the  lower  dorsal  and 
luTubar  region  surrounding  the  cord,  and  tins  may  in  part  account  for  the  priapism 
in  horgea  which  occur;^  frequently  in  the  course  of  the  disease/' 

George  H,  Evans  (ISJ)1>,  p.  38)  states  that  he  harf  never  discovered 
extensive  lesiuns  in  t!ie  nervous  system*  In  i\  few  instances  the  brain 
substance  was  undoubtedly  soft  and  the  plexus  chorotdes  wa,s  pale  and 
bloodless.     (Sec  also  p.  100,  under  ^'Action  and  paralysis.'') 

i  COMPLICATIONS  OF  STTBRA. 

Pneumonia* — When  pneumonia  was  present,  the  coosolicUitioji  was 
lociilizetl  or  circumst*ribed.  In  the  niajority  oF  eases  one  hiuf*'  only 
was  attacked,  but  the  lesions  were  not  confined  to  any  particular  posi- 
tion, the  apii'os,  anterior  inferior  an^jles,  bases,  and  center  of  the 
organs  lieing  the  seat  of  the  chan^^^e;  but  in  the  latter  position  it  was 
g-enerally  superticial,  tliat  is,  lying  directly  under  and  for  several  incliea 
Ibelow  the  pleura j  which  was  also  involved.  It  was  observed  in  3  out 
'  of  8  cxises  of  the  naturally  contracted  disease,  and  in  1  out  of  2  viises 
when  the  disease  was  transmitted  by  ga-stric  intrestion.  But  when 
transmitted  by  sul)cutaneous  itHM^ulation  of  antemortem  and  posttuor- 
teni  blood,  with  the  former  it  wus  seen  m  ^  out  of  19  eases,  and  with 
the  latter  in  6  out  of  14  cases,     (Lingard,  1893,  p.  78.) 

Emjyhyi$ema,—A  localized  emphysema,  usmilly  eomplicatin^r  the 
apices  and  the  ed^es  of  the  lung's,  was  present  in  nearly  every  case  in 
horses,  but  in  guinea  pigs  it  was  found  frequently  pervadijig  the  entire 
or^^an.  In  several  instances,  distended  lobules  lying  immediately 
beneath  the  pleui'ie  were  tVvund  to  project  in  the  form  of  blebs  as  large 
as  wabuUs  with  very  thin  and  almost  tiansparent  walls;  while  in  one 
case  the  large  bleb  was  tilled  with  a  clear  l>ut  dark,  amber-colored 
fluid,  1)11 1  not  contiiining  redd»lood  corpuscles. 

A  collapsed  or  atalectatic  condition,  more  particularly  of  the  apices, 
was  not  an  infrequent  complication,     {Lingard,  1893,  p.  78). 

3 t^^/^/vVM,— According  to  Lingard  (lSI>il,  p.  (\%)^  acute  des([uauni- 
tive  nephritis  is  a  frequent  comidii-atioii  of  surra. 

I^ei&r^^t/  is  an  occasional  complication.  It  was  noticed  in  3  cases; 
adhesions  were  present  in  1  and  with  effusion  in  2,  (Lingard,  1S03, 
p.  T8.) 

Sudden  coUaj/se  has  been  mentioned  by  Steel  as  a  not  infrequent 
termination  in  surra  cases  in  mules.  In  2  cases  Lingard  (181^3,  p.  78) 
has  observed  it.  In  one  case  the  animal  fcM  dead  without  any  pre- 
monitory symptoms  or  warnings  of  any  kind* 
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Palpitniitm^  and  vehement  action  of  tbe  heart  oecur  to  a  greater  or 
less  extent  towiird  the  tennimition  of  every  ease.  The  iinpulseof  th'c 
heart  is  so  fori'ible  h^  to  move  the  body  of  the  atiimal  when  eaeh  heat 
occurs.     (Lin^raT'il,  181)3,  p.  78.) 

PtTicardittH  ha.s  not  heen  olj.served  a.s  a  coniplieatiun  uf  surra. 
(Ling^ard,  18U3,  p.  78.) 

IlemorrfiOi/ts, — Lingard  (1893,  p.  78)  observed  epistaxi>4  in  2  animals, 
but  the  hemorrhage  on  eaeh  oeeasion  was;  otdy  .slight* 

2[lscarrMyt\ — In  -small  animals,  such  as  rabbits  and  guinea  pig^, 
pregnant  females  always  miscarr}*  within  a  short  time  after  the  appear- 
anee  of  the  organism  in  the  IdootL  If  the  female  is  near  the  full 
term  t>f  gestation  when  the  organism  iiiukes  its  rtrst  appea ranee  in  the 
geneml  cireulation,  the  young  may  be  born  alivt!  and  thrive.  (Lingard, 
1SI»3,  p.  78.) 

Edema  of  the  t^xiTcmititH  aad  nnA-rsurface  of  the  ahdmnen. — In 
horses  edema  is  of  exceedingly  common  occurrence,  and  appeals  fre- 
quently as  an  early  «iymptom.  It  first  involves  the  fetlocks,  more 
especially  of  the  hind  limbs,  and  gra<lually  extends  upward  toward  the 
hocks,  tbe  most  noticeable  features  being  the  absence  of  heat  and  ten- 
derness on  pressure.  In  horses  it  is  frctjuently  acroinpunied  by  swel- 
ling and  edema  of  the  sheath  and  scrotum  and  at  a  later  date  spreads 
forward  along  the  undersurfacc  of  the  abdomen,  hnally  invading  the 
sternal  region.  In  mares,  after  the  extremities  have  become  involved, 
small  patches  of  somisolid  edema  are  observed  on  one  side  or  other  of 
the  chest  or  between  the  fore  legs.  As  long  as  an  animal  is  able  to 
assume  the  recumbent  position  the  exudation  does  not  collect  to  any 
great  extent,  l>ut  as  soon  ils  the  animal  is  condt^nined  to  the  upright 
IK)sition  for  aTiy  length  of  time  these  accunmlatiuns  increase,  and  may 
attain  to  considerable  prcjpurtions.  Arsenic  when  administered  in  full 
doses  for  some  days  appears  to  have  a  beueiicial  etiect.  The  swelling 
and  edema  gradually  liecoine  h*ss  and  linally  disappear  completely. 
(Lingsird,  1S*)3,  p.  71). ) 

Kfusltm  in  the  joints, — This  is  sometimes  met  with,  but  is  not  of 
common  occurrence.     (Lingard,  18^3,  p.  79.) 

CAUSE  OF  DEATH. 

According  to  Steel  (188i>a,  p.  KjD),  some  cases  are  acute  and  prove  fatal 
after  supervention  of  general  dropsy,  associated  with  local  congestions* 
Prubaldy  the  iunnediate  cause  of  dt^^ith  m  such  cases  is  fever,  for  in 
bis  most  acute  cjlsc  the  animal,  alxmt  an  hour  before  death,  gave  the 
extraordinarily  high  temperature  of  llU  '  F.  In  chronic  cases — that  15*, 
in  about  \H\  per  cent — ^death  is  brought  al>out  l>y  gastric  perforation, 
antemortem  clot  in  the  heart,  or  simply  failure  of  the  heart's  action  as 
a  result  of  debility.  The  animals  remain  standing  tu  the  last,  and 
suddenly  fall  dead  or  are  recumWnt  or  delirious  for  some  days  before 
thefnUi)  ii*sult.     Death  is  usually  painless.     (Griffith  Evans,  1881,  p*  3.) 
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■  CliUnCAIi  DIAGNOSIS  OF  SXTRBA. 

While  certain   syniptonis,   an    already   described   (anemia,    fever, 

petcchite^  rav^enous  appetite,  extrome  emaciation,  high  mortality,  etc*), 

would  naturally  give  riso  to  a  suspicion  of  the  presence  of  surra^ 

luicro.scopic  cxainiMation  of  fresh  Ijlood  to  find  the  parasite  is  the  most 

||K)^itive   method  of  diagnosin*^^  the  disease.     In  doubtful  cases  Lin- 

■gard  (liS9y,p.  60)  iujected  tlie  Idood  of  suspects  into  guinea  pigs  and 

exauiined  the  blood  of  the  latter  daily.     In  the  ordinary  cases  of  surra^ 

where  no  treatment  hjis  lieen  adopted,  the  hitent  period,  when  guinea 

|pi*j^-s  are  inoculated,  is  only  about  one  week,  but  when  the  fluid  for 

Bnoculation  is  tiiken  from  an  animal  that  hius  been  subjected  to  prolonged 

Kr^enical  treatment  the  latent  period  is  extended  to  about  three  weeks, 

■iuid  tJiiis  time  must  elapse  before  the  question  caii  be  decided, 

''Tbe  deruoa}?tTatioii  of  tlie  ^  Trifpnnomma  EiKimi*  in  equinea  will  distinguish 
eurm  £ivm  all  other  febrile  disease.-?.  As  the  periods  of  intennission  iu  this  dL-ease 
vary  in  lengtli  from  one  to  mx  davi^j  so,  in  order  jKi^itively  to. exclude  the  pi-ssibility 
of  any  cases  presenting  dubioua  Fvniptoms  being  thoj^e  of  mirm^  it  will  be  necessary 
cairefully  to  examine  mitToscopically  the  bi^wxi  of  the  auspcctcil  animal  daily  for  a 
pctitxl  of  10  days.  If  the  result  of  the  blood  examination  shotild  prove  negative 
during  the  ahove-uientioned  period,  the  vn^  may  then  \ye  safely  deelare+l  not  to  be 
one  of  6Jurra,  It  lUUHt  l>e  iKirne  io  mind,  howo\er,  that  a  cursory  exaujinatitin  of 
one  cover-gla**f«  pre[>aration  of  frej^h  blo<»d  on  each  nrcasion  will  f'ftvn  prove  iD.suifi- 
cient^  for  it  hapj^ne  in  the  course  of  a  ca«e  that  severa!  days  or  occasionally  a  week 
may  paas^  rlurinji;  whieli  period  only  one  hematozoou  may  l>e  iliscovere^i  ia  two  or 
even  three  cover-ghis.-*  preparations.  This  most  frequently  occurs  at  the  L'ommenec- 
nient  or  termination  uf  a  long  paroxysm  or  in  a  case  of  chroniu  surra.*'  (Llngard, 
1893,  p.  79. ) 

For  a  quick  blood  examination,  it  is  recommended  that  a  generous- 
sized  blood  drop  l^e  placed  upon  a  cover  slip.  This  slip  in  then 
rolaced,  l)lood  down,  upon  a  slide,  and  gently  pressed  so  that  a  l>lood 
fring  forms  around  the  cover  glass.  As  this  blood  ring  coagulates  it 
seals  the  preparation.  The  parasites  will  be  seen  swimming  with  an 
eeblike  motion  aniong  the  corpuscles.  They  are  about  three  to  four 
times  as  long  and  one-eighth  as  thick  as  a  white-blood  eorptiscle. 

According  t()  Griffith  Evans  (1881,  p.  185),  the  pai-asites  may  be  best 
observed  in  coagulated  or  defibrlnated  blood. 

I  DllfFEBENTlAL  DIAGNOSIS. 

*  According  to  Hayes  (1808,  p.  483),  surra  is  often  confounded  w^ith 
paralysis  of  the  loins.  Microscopic  examination  of  the  blood  will  give  a 
positive  diagnosis,  while  this  and  the  chronic  course  of  surra,  together 
with  the  manner  in  which  the  internal  temperature  varies,  distinguish 
surra  from  anthrax. 

k  TREATMENT. 

Nothing  very  encouraging  can  be  said  at  this  time  on  the  subject  of 
treatment.  It  is  needless  to  lay  stress  upon  the  fact  that  a  rapid 
desti  uction  of  the  parasites  is  the  point  of  greatest  im\>ovt9a\c-^. 
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Salt  and  quioitie  are  two  of  the  most  fatal  siib.stanccii  for  ordiiiaiy 
protozoa;  o.smic  acid  is  also  very  fatal  to  them.  We  >?hoLild  be 
iticlinod  to  experiment  along  the  line  of  hypodermic  injections  of 
qninino,  salt,  and  arsenic  in  the  hope  of  killing  the  hematozoa, 

Griffith  Evans  (1S81,  pp*  184-185)  ha^  experiiitentcd  with  eurholic 
aeid,  but  without  >iueeess» 

According  to  Ranking  {1S91,  p.  403),  the  disease  appears  to  be  con- 
trolled liy  full  doses  of  quinine,  supplemented  by  general  measures 
(ehietlj'  milk,  iron,  and  arsenic)  to  eombat  the  anemia  and  weakness 
consequent  on  prolonged  illness. 

Nariinan  &  Vaz  (lsiK:J,  p.  405)  say  that  only  two  drugs  are  worthy  of 
mention — inhalation  of  carbolic  acid  {i  oz.)  in  a  closed  room  and  the 
hypodermic  injection  of  *2  grains  of  corrosive  sublimate  in  a  s*olution 
of  eounnoH  salt.  When  the  former  was  usecL  the  parasites  disappeared 
from  the  blood  in  about  4  days,  while  after  using  the  latter  no  parasites 
were  detected  after  the  second  injection.  In  both  cases,  however,  the 
animals  died  after  lingering  a  few  da}^  longer.  Iodine,  iodide  of 
potiis>ium,  quinine,  and  arsenic  have  failed  to  make  any  impres.sion  on 
the  disease.  1 

Burke  (1897,  p.  VJ'I)  states  that  '^  though  much  has  been  said  and 
written  to  the  contrary,  1  hold,  that  provided  prompt  measures  are 
adopt*^d,and  the  disease  is  treated  by  quinine,  arsenic,  iron,  and  other 
tonics,  by  changing  the  water,  and  making  some  variation  in  the  loca- 
tion of  the  animals,  great  bcnctit  and  even  absolute  removal  of  the 
disease  may  be  secured."  I 

Pease  (1897,  p.  5i>t)  states  that  quinine  in  large  doses  will  not  con- 
trol the  disease.  "'  One  ounce  of  quinine  given  daily  for  7  days  failed 
to  exercise  any  influence  over  the  surra  organism,  and  had  far  more 
effect  on  patient."     The  iittacks  were  invariably  fatal. 

Lingard  has  discussed  treatment  more  than  any  other  author.  Ho 
selected  the  following  drugs  for  experimental  treatment: 

**  Mn-curie  chhr'tflf  has  \jeen  employed  subcutaneously,  and  aim  by  direct  Injection 
into  the  jirciihttioii,  with  negative  results. 

"  Ittilhtc  and  uHlifle  of  putuimum  by  iatertracheal  injection j  and  also  by  @ubcxitaneou9 
inoeiilation,  were  folio wt'd  1>y  ne^tive  results. 

^*  lodo/orfft^  by  t*nbriitaneous  iajeetion,  and  rIbq  by  direct  injection  into  the  jngular, 
pTCM bleed  no  good  results. 

**  Oltfiiu  tt^rrhiftthimr,  hy  Mulx'Wtancouu  injection,  and  by  injection  into  the  jagulary 
WSk»  folIuwtMl  by  negative  res=uHw,  i 

**  I\itfj:rii  hiihrtminn  dirvftly  iiijecte^l  into  the  circnlatioa,  and  by  gu-strie  ingestion,  i 
produced  no  marked  efft-et  u|Hm  the  infu!*oriait.  1 

**  MUtd  fhifhoftft  afkah'tds  and  ar^titic  <lid  not  de^trny  the  infasorian. 

**  Carbolic  acid  and  hdint',  76  draTiis  of  the  furnier,  ami  34  J  drams  of  the  latter  in  6 
day»,  produced  no  apparent  effet^t  on  the  infnmrian. 

**  (^ihnnt\  m  large  doeee,  had  no  effect  on  the  infumrian.  I 

*'  Iwtk  h\jdr*trg^  a  very  powerfnl  antiseptic,  ha«l  nu  effect.  I 

*^  Sftntojthi  bad  no  effe^'t.  I 

'^/'offtss  had  no  effect"     (Ungard,  1894c,  p.  174.)  I 
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He  report**  his  best  .success  with  arsenic,  iiod  he  gives  the  following 
*neral  directions  (ISUOj  pp.  t>S-6y)  for  its  use: 


XOTES  FOR  Gl'IDAN'i'K  IN  TUB   TREATMENT  OF  SUKHA  IX  KijmN*KS. 

*'On!y  animals  iii  gorul  or  in  fairly  yjood  comlitlon  are  Biiital)le  to  undergo  treatment 
fufisurra.  It  will  be  foun<l  impracticable  to  iiUempt  to  cure  iH-preservetl  aiiiniali^, 
gut'h  as  Tonga  ponies^  toward  the  end  of  a  heavy  and  tiard-wurkt^d  season. 

**2,  It  is  of  the  utmost  importance  for  tlie  successfal  tn^atment  of  $urra  that  the 
disease  be  iHicognize<b  ar^d  the  aninaal  siil^jected  to  the  tlrng-^^itli  the  leiLst  p^^Si^ible 
ilelay. 

**3,  The  weight  of  the  aidmat  should  he  aiR'ertaine<l  fre<jueiitly  wlien  |»raolieable, 
so  that  the  maximum  ditt^a  uf  ari?enic  to  be  adnunietered  Juriug  tlie  treatment  may  he 
regnlate*!. 

"4.  Arsenic  ghonhl  be  given  in  the  furin  of  Hijnur  arsenic^alia  (Fowler*«  j^idution): 

Ar?enious  acid  (in  powder)  ..., , 87 

Carbamate  of  potassinni , , ....,_._ 87 

**Add  half  a  pint  of  dij<tille<l  water  to  these  in  a  flask  and  heat  till  dissolved;  cool, 
anil  add  t^Hupoand  tincture  of  lavender*  5  drams,  distilled  water  sufficient  to  nmke 
I  pint, 

"5.  In  most  ca^eH  oi  i^urra  in  equines  a  doj^e  *jf  5  grain.'*  may  lie  conunence^l  with 
&ihI  given  twice  <Iaily  for  48  hourg,  the  quantity  bein^  inereaeed  Irv  half  a  grain 
after  every  four  dusea  have  been  athuiiii!!ttere<b  until  7  grains  are  reached.  Th*^  hit- 
ter  amount  ghouhl  be  continued  twice  daily  for  7  dayf  hi  the  ease  of  an  animal  l>elow 
800  fwittuds  in  weight;  but  in  Australians  of  1,000  potiiidH  in  weight  and  upward 
the  dosie  may  l>e  increased  by  the  addition  ut  half  a  grain  up  to  9  or  even  10  grains 
t^ce  daily  for  ttie  same  period.  The  dof^e  should  then  be  gradmilly  reduced  by  half 
a  grain  or  1  grain,  airordiug  Xu  tlie  condition  of  the  patient,  until  a  4-grain  dose  has 
been  reaclted.  Again,  if  p«JK^ibU%  after  a  peroid  of  2  dayp,  repeat  the  treatment, 
increai^ing  autl  dccrt^asing  the  doj^e  of  art?eiuc  a^  above  deH*Tibe<L  But  the  fact  must 
never  be  lost  sight  of^  that,  if  arBciilc  l>e  ad^uni^•tered  to  an  animal  for  a  prolonged 
period,  symptomf*  of  ga.'^tric  irritation  will  supervene  sooner  or  later.  It  has  been 
found  that  by  giving  kamtji^'  to  the  animal,  morning  and  evening,  directly  after  the 
medicine,  the  aliove-mentioiied  gymptomB  have  not  made  their  ai>pearance;  conse- 
queutly,  it  would  be  advisable  to  give  kauiiji  to  the  animals  from  the  commencement 
of  tlie  arsenical  treatment. 

**6.  Daily  micro.-^copic  obBorvatinnp  of  the  blood  should  lie  made,  and  the  numlier 
of  organintOi*  rcivuxled  on  a  chart  for  ready  reference,  together  with  the  temperature, 
puli<e,  and  rospirntions  of  the  patient,  which  t<hotild  Ije  taken  three  time.-?  tlaily^ 
Damely,  H  a.  m*,  1  p.  m.,  and  5  p.  m. 

**  7»  Most  animah  will  take  the  drug  in  one  or  two  pints  of  water  from  a  bucket 
without  any  trouble.  If  this  he  found  occa-':?ionally  impracticable,  the  arsenic  can 
be  mixe*!  with  the  corn  and  bran  in  the  form  of  liquor  ari«enicaHs;  but  in  otistinate 
ca^e^  the  medicine  will  have  to  Ik*  administered  to  the  animal  in  the  form  of  a  bnlua 
or  in  a  dranght. 

*'8.  Acute  desquamative  nejihritiy  is  a  common  complication  itf  enrra,  but  it  ma«t 
not  contraindicate  the  admiuistration  of  arsenic,  altbungh  the  maximum  doses  can 
not  l>e  mamtained;  otherwise  the  animal  will  have  a  relapse  and  ultimately  succumb 
to  the  dis»eai?e. 

*The  compound  tincture  of  lavender  may  be  omitted,  but  the  animals  under 
treatment  take  the  medicine  more  readily  when  it  is  pn^ent. 

^  Linseed,  ricM> — il  a  one-half  pound.  Add  water  a  eulhciency.  Boil  for  tluee- 
fourtha  hour,  and  give  when  cool. 
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'*^,  Animala  suCferinji  from  Miirra,  as  a  i^^neral  rule,  have  voracious  appetites.  It 
has  iHitm  found  by  practical  experience  that  the  following  ainonnb  of  liay,  com,  etc., 
are  necessary  for  an  Aufitralian  ho^^e  weig-hing  1,000  pounds  and  over;  for  on  thia 
the  amuial  keeps  in  fair  condition  and  during  convalescenco  puta  on  fle«h  rapidly: 

I  Jay,  1 5  to  20  pounds 

Lucerne  (fresh),  10  poumls , 

Barley/  8  to  14  pounds*... 

or  >  Daily. 

Grarn,  6  to  10  pounds.^ --.... 

Bran,  IJ  to  3  poiHidi?  .,.>_ .,.. 

Sal  t,  1  i  ounces .* , 

* '  1  (I  When  once  the  organism  of  surra  has  vanished  f 6r  flome  days  from  the  cdrcula- 
tion  id  the  animal  under  treatmentt  gentle  exercise,  commenring  with  r'iOO  yanls?  and 
gradually  iucreas^ing  to  1  mile,  morning  and  evening,  may  be  allowed.  But  if  thcj 
tRmp*irature  1)e«*fiMii*s  t^levatecl,  all  exercise  nmst  l>e  «toppe<l  until  the  former  again 
registcFM  within  normal  limitii. 

'*1L  The  exudation  of  geinisolid  material  (etiema)  into  the  subcutaneous  tisBues, 
notaldy  that  of  the  lower  extrcinitie.%  sheath,  and  uridersurface  of  the  abilomen, 
generally  becomeH  aliaorlied  aft<'r  a  time  tuider  the  influence  of  ar>»enii;  and  exercise^ 
hut  this  may  be  accelerated  by  daily  mai^8agc  of  the  bmly  and  limbs. 

"12.  8urra  lion^ci?,  uinlLr  tnatrncut  withart^enic  for  long  periods,  and  which  even- 
itiaily  die.  at  their  autopi^le.-*  fnu^juently  present  iconic  atrotdiy  of  the  spleen.  Conj?e- 
fjuently,  ^ubcutaneoiw  injertionH  oi  infuniou  of  spleens  have  been  made  in  onler  to 
ascertain  whether  the  material  injircted  would  perftjrm  the  function  of  the  atrophied 
organ.     Encouniging  reault*?  have  l^een  obtained. 

*'  13.  Certain  of  the  horse-Hurracaaea  under  treatment  somewhat  suddenly  developed 
eymptonis  of  chronic  arnenit^d  poi-*oning.  These,  which  include  juirtial  loss  of  power 
over  the  hind  (juarter!*,  i-roi^ing  of  the  hind  limbs  wlien  walking,  and  genewl 
nnsteailin€*8»  and  nervmis  tremor?,  usually  proved  fatal  within  18  hours,  although 
the  further  administration  of  the  drug  wiw  immediately  discontinued  on  their  recog- 
nition. In  some  of  (he  later  rase??  under  our  treatment  these  fat^d  symptoms  have 
been  Bucce^nfully  rombat»xl  by  the  subcutaneous  injet^tion  of  infuyiotii*of  spleen  and 
teeticle  (sheep). 

**  14.  The  question  with  r»>gi\rti  to  the  administration  of  arsenic  to  animals  at  tlie 
commencement  of  the  rains  as  a  preventive  in  districts  where  surni  is  epizootic  is  one 
worthy  of  trial.  A  dose  of  5  grains  of  arsenic  in  the  form  of  liquor  arsenicalia  (10 
drams)  given  once  a  day  in  the  drinking  water  to  each  animal  could  not  fail  to 
produce  a  beneficial  effect,  and  could  with  safety  t>e  continued  for  a  month  at  a 
time.  The  dose  of  arsenic  shoulil  then  Im?  gi-aifliially  reihicefl  every  3  flays  by  half 
a  grain  at  a  time  until  it  is  discontinued  altogether.  An  iuterval  of  7  days  should 
then  be  allowed  to  elapse  and  again  the  same  i*ro(,^es.-i  per^everea  in,  with  intervab^ 
until  the  termination  of  the  rains  or  end  of  October.*' 

[The  followiiiif  iiiipnt*iniit  citviihir  n^jjarding  ti^patment  has  recently 
been  issued  in  tlio  Philippines: 

CiRCtTLAR*  \  Headqitarters  JJivisfox  OF  TnK  Philippiites, 

No.  4.      i  Manila,  J\  /.,  Januari/  11,  I90f, 

The  boanl  ordered!  to  inquire  into  and  investigate  a  diseaj*e  of  animals  called 
*' surra**  have  found  tliat  Fowler's  solution  of  arsenic  given  intmvenuiisly  destroys 
I>ar.i.sitt*9  in  nearly  every  cas^e,  and  animals  so  treated  are  doing  well;  hut  such  treats 
meiit  is  aa  yet  not  conclusive  aa  to  cure.  8uch  treatment  may  be  tried  at  all  points 
where  animals  are  infe*'te<l. 


*Boil  half  the  daily  quantity  given  to  the  animal  morning  and  eveniiig  witli  ball 
the  iimount  of  salt  for  li  hours,  then  mix  with  the  bran  and  give  when  nearly  cold- 


EIGHTEENTH    ANNUAL    EEPORT, 


125 


The  board  also  reports  that  i^i >mmon  house  flies  taken  on  sick  animali?  ha\  e  l>eeii 
found  full  of  panu^ite?,  an  J  it  ie  thorefon?  onlere^i: 

That  all  ahrat^iona  or  wouiitL*  he  kept  covered  to  prevent  possihility  nf  infeutiou 
frouj  thifl  Bource. 

By  command  of  Major-Geneml  Chaffee: 

W.  P.  IIall, 
A$9iglarU  A  djutmtt-  General. 

^  Undoubtedly  the  iiitmvcnous  injection  of  arsenic  will  be  found  much 
more  sati>tfactory  thim  Linorard's  method.  Ro^ardlni^  the  Uies^  a  eon- 
fujsiou  has  taken  place.  The  i\y  referred  to  uthe  stable  Uy  {Stajtiori/^i 
mleltranf*\  not  the  eonmion  house  fly  {Musca  domeMoji)*  The  hitter 
species  doey  not  bite.] 


PBEVEITTION  OF  STJ^RA. 


A  number  of  anthcirH  have  urj^^ed  the  earliest  possUde  removal  of 
animals  to  camps  ur  to  healthier  grounds  a.s  soon  as  surra  breaks  cnit. 
Sevcml  authoi*s  propose  that  greater  care  be  exercised  in  regard  to 
the  food,  water,  and  eare  of  the  animals.  In  discussing  preventive 
meiisures.  Pease  (18U7,  pp.  561-562)  make^^  the  following  interesting 
remarks: 


*'The  met! J  Otis  of  preventi«>n  suggested  hy  Burke  have  been  suggested  3^ears  ago 
for  other  clii*eiisei*,  anil  have  been  con^equeully  earrietl  out  as  far  as  \&  prarticable, 
nd,  I  regret  to  «^ay,  are  found  to  prove  Jiieffeclive  in  regard  Uy  surra.     If  the  animala 

nain  in  a  surra  ?;oue,  a»  in  many  casje^s  they  uuwi  do,  the  uio^t  niinule  pre<;aution8 
apj>ear  to  Ix?  vahieleis.  In  thL^  regard  the  following  case  may  be  quote<i.  The 
Naini  Tal  horse  dtlk  line,  running  from  Kathgodtim  to  Naini  Tal,  have  for  years 
suffered  great  {o^o^  from  the  fli^eiiiee.  In  order  tu  eliudnatf!  aa  far  as  |.KjsMible  every 
imaginable  means  of  inlnHlncing  the  disease,  the  foUowing  precaufionH  were  liiken: 

'*  1.  All  the  water  given  to  the  horj*ea  to  drink  wa:s  thoroughly  hoik^l. 

**2.  No  animal  wa*?  allowed  Xa  drink  water  ur  graze  anyw^here  outwde.  Mujsxles 
were  worn  whil?!  tliey  were  at  work. 

'*3.  The  liay  uj^ou  sshith  they  were  fe<l  was  especially  collecte<l,  under  Eumf^euii 
eupttrvi^iou,  from  the  hii^di  nK>imtains*,  at  an  elevation  of  from  5,000  tu  6,0Ol>  feet, 
and  carefully  stacked. 

**4.  No  green  f*xlder  of  any  kind  was  allowed. 

*^  5.  All  gruiu  wAii  carefully  hand-pit  ked  and  m^reened  before  us«, 

**0.  Thorough  deanhnes.^  and  rliiJjtifertiou  of  the  stables  were  maintaineil,  and  the 
animals  were  well  protected  from  the  weather. 

**Th«?  manai^ement  of  thet^e  anlinaiH  was  perfect,  the  BUjierintendent  \mii^  a 
Kuro|H»an  of  great  experience. 

•*  He>?ult  of  the  precautions:  Every  mngle  horae  l>elonging  U>  the  company  f*eriaheii 
from  surra  in  the  reason  (1S96). 

'*  In  the  flame  way  the  di^ase  annually  occurs  in  the  Bombay  tramway  stables,  a 
perfectly  manayred  concern, 

**Thia  points  to  the  conclusion  that  there  m  some  other  method  of  introduction  in 
these  ca^es,  possibly  flies,  whicli  wc  can  not  guard  against,** 

Lingjird's  (18f>9,  pp.  OlI-TU)  suggestion.s  as  to  prevention  are  sum- 
marized as  follows: 

PRETENTION   AND    LEGISLATION. 


'*A8  it  ia  rero^aiized  that  ?urrn  may  Ijc  propagate^l  in  animals  hy  meaue  of  drink- 
ing water,  fodder,  rat  exerement  uii^cevl  with  corn,  and  tb^^^  bito  ol  c^tVaAw  VvvlCV^^A 
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fliee,  the  following  rules  for  guidance  were  dmwtj  up  some  years  ago  (1894)  #  and 
owoerM  fif  rlstk  anitiialH  \n  eerfmn  siin^  loealitie«  were  iriforiJied  of  the  l^et  mean§  of 
trying  to  proteot  their  aiiimais  from  requiring  the  coutagiura.  The  following  itre  the 
most  inipoilant: 

"L  All  water  for  tlriiiking  pur|M>?ten  nhonlil  lie  Ixiilo*!,  when  possible,  from  [dur- 
ing the  luoiith.s  of]  Jutie  to  Ottober,  iiichiijivc,  before  being  given  to  the  aninialH  at 
stations  in  di^triits  iiifeete<l  witli  Burra, 

**2,  Hay  f«bouUi  Ik*  made  in  cold  weather  (Octolx^r  to  January)*  and  Maeked  for 
the  use  of  animals  during  the  rainy.  The  hay  is  to  l>e  obtained  from  iiplamls,  or 
from  land  not  subjeete^l  lu  inundation »  or^  better  Btill,  from  land  entirely  !ieyontl  the 
affected  area.  Green  food  ehonld,  during  tlie  rainy  feeaatrnT  be  prohibited,  unless  it 
iy  brouijht  from  witlumt  the  jHurraarea. 

'*3.  All  gram  and  corn  to  be  wTeened  and  cleaned  iK'fore  l^eing  given  as  fund. 

*'4.  The  n.«e  «jf  tlie  l>el  ((Meeiier)  leaves  as  food  to  be  diseuntinue^l  during  the 
months  of  June  t<>  September,  inelusive," 

**Rugge8tioii8  apitlicable  to  aniniab  working  on  eertain  dAk  lines  where  surra 
appears  annually  in  the  rains: 

**  L  D/ik  animals,  when  retuniing  to  their  own  gtage^  ehould  not  be  allowed  to 
graae  or  drink  water  along  the  road,  especially  during  the  months  of  May  to  October, 
inehieive. 

**2.  A  light  preventive  muzzle  might  l>e  introdueed.  1 

**;i  All  diseased  animals  should  at  once  l>e  iiiolated  at  a  eotisiderable  distancH! 
frtim  healthy  one^^  *ni*l  ^ubtrequently  dejstr<jycd  if  imt  stibjeete^l  to  treatment. 

**4.  Ail  rareafti^ei?  t^hoiild  he  hnrne<b  together  with  the  dung  and  Blable  litter, 
where  woo<l  is  available  for  the  purp>o^e;  titherwif^e,  deep  holes  t^honld  be  dug  and 
the  bodies  buried  at  a  depth  of  Ti  feet. 

**5*  8tahlea  fthoiild  be  ereeted  on  high  ground*  and  not,  in*  m  frequently  happens, 
in  a  hollow  bordering  on  the  bed  of  a  river. 

**It  is  well  known  that  surra,  when  untreated^  is  an  ab.^olntely  fatal  malady,  the 
disease  taking  an  unusually  nq^id  eonrp^'  in  the  ease  of  overworktMl  animab.  When 
onre  the  disease  is  diagnosed  the  liinnial  is  useless.  Isidation  and  sulisi^juent  destmc- 
tion,  therefore,  woubl  entail  no  hardship  to  owners;  and  power  to  enable  officers  to 
enforee  it,  and  tht^  bnndng  of  all  diseased  earefisses,  wonld  l>e  a  great  step  toward 
the  limitation  nf  outhreaks* 

**The  (jtieslion  of  the  introduetion  of  an  act  to  limit  the  spread  of  siirra,  as  in  the 
caRC  of  glan<Jers,  is  an  important  one.  It  would  i>e  useless^  however,  to  bring  *)ne 
class  of  animals  (tonga  ponies)  under  an  act  unless  the  other  (ekka  ponies)  were 
likewise  inehidetl;  for  at  present  the  fonner  on !y  are  un<ler  compulsory  registration, 
althongli  tfie  latter  are  quite  as  nmnerons, 

"  No  government  otfieiai  can  interfere  with  animals  the  sul>jec'ts  of  surra;  conse- 
quently, unly  advice  can  be  given  to  the  ownere  as  to  the  best  means  of  prevention 
againetthe  spread  of  the  disease.*' 

Some  of  these  siitrge.stioos  appear  to  be  father  diffieult  of  execution 
and  othern  appear  to  us  iinneeessar5\ 

Considering'  the  present  stiittis  of  the  siibjeet,  we  would  suggest  the 
followiii;^^  points  for  eonsideratiou  in  the  Philippines: 

(1)  As  horses  and  mules  arc  more  severely  affected  than  donkeys 
nrid  cuttle,  it  would  be  well  to  depend  upon  the  former  as  little  as  pos- 
sible. Transportation  trains  iLsing  donkey.s  and  cattle  will  be  lea^ 
liable  to  destnnlion  than  those  using  horses  and  mule^j. 

(2)  Avoid  the  introduction  of  Atistralian  horses. 
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(3)  Avoid  light-colored  animals  as  much  hjs  po.ssil)lc;  tho  darker  the 
aninml  the  .siifer  he  appenrs  to  be  from  the  attacks  of  tJies. 

(4)  Isolate  irife<*ted  aiiiioals  and  protert  them  fn>iii  flies,  especially 
if  they  have  wounds  or  sores  of  any  kind.  A  coating  of  tar  and  lin- 
t^ecl  oil  or  any  similar  substance  over  a  cut  will  protect  it  from  flie-**. 

(5)  Protect  stock  from  Hies  in  wet  weather  hy  use  of  snrudi^^es  and 
by  .smearing.  Among  the  vai'ious  substances  used  for  this  purjK>se 
iiui}'  be  mentioned  the  following: 


PIlEVKNTrVBB, 

•*8inurl|ifes»  huii  thus  far  provt*<l  the  btint  mt?thfKi  of  prok^cliii^imiiiml*^  in  the  field 
ai^aint^t  biiffal<»  ^tiHtn.  Tbouttlitfiil  planters aru  in  tbe  liaint  of  iiAh^vXiuii  and  storing 
ilwring  the  year  aH  kiiidn  of  material  that  will  ptNwUice  a  ilense  and  t*ti fling  smoke; 
imrh  material  are  old  leather,  rant-off  clothinjj,  dnt^l  dun^^  etf.  As  noon  as  larj^e 
dwariuH  of  gnat>t  appear,  and  the  ntoek  is  threatened  liy  them,  tire«  are  Btarte<l  in  dif- 
fcretit  parts  of  ttie  plantation^  and  are  kept  huriiin>f  as  [oug  as*  the  danger  la^t^. 
Auytlnng  that  will  priMhie**  smoke  is  thrown  titNin  the.'*(ntildering  li>gH,  and  tite  munt 
uffettBive  is  eom^ideriHl  the  most  UHeful.  If  hhv  thne  (or  plowing  liai*arriveil,  t^nmdges 
arw  |rH*ated  in  the  tieldi^  in  !^m-li  a  manner  that  the  smoke  isdriftt*<l  by  the  wind  over 
the  tenitii*  at  work.  Hueh  smoke- [»roilnLing  tires  an*  aino  kept  tmrning  in  the  eities, 
and  they  are  found  in  front  of  every  liverj'  and  street-car  stable,  iis  well  tui  of  aiieii 
9torm  att  employ  draft  horsefl  or  mule«.  If  these  animals  have  to  Ise  upon  the  roasts, 
tiiey  may  nwually  l>e,  wtimewliat  proteettHl  by  tin  {mils  in  whirh  i*<*me  smudge  is  kept^ 
and  v^hieh  are  sns|>tmde*l  from  their  neck>«  and  from  the  wagon?*, 

*' Aninmb  may  also  Im*  pn>te<'tetl  with  a  layer  of  nmd  or  a  roat  of  simp.  It  has  Ijeea 
found  that  anmial>*  w  hieli  have  shed  their  rougli  winter  eoat  of  hair  and  have  Ijeeonie 
eOTiouth  are  not  a^  mneb  troublt^l  as  others  still  rovennl  with  long  hairs.  The  gnats 
find  it  mui'h  njore  ditheult  to  obtain  a  fistthold  ujMjti  a  sniootli  skin,  and  the  I'lipping 
of  th«  hair  in  early  spring  is  therefore  atlvisable. 

**  BufEaJo  gnats  have  a  great  aversion  to  entering  dark  pla«vs,  amlslJihieH  thorotighly 
darkcnfMl  are  safe  plaees*  for  titoek  of  all  kinds  in  a  gnat  s*:»afH:>n.  The  <Klc>r  of  amm<>- 
uia  prt^vailiiig  in  sncdi  stables  may  also  to  mtme  extent  j»n*veut  the  inseet^  from 
entering,  I*lanters  witli  a  sjnall  arreage,  therefore,  |»refer  tn  keep  their  horwt^s  and 
mules  in  (he  stable  instead  i>f  w<»rkhig  them  in  the  tielil.  Tor  the  Hariie  reason  the 
owner**  of  livery  stabler  will  not  allow  their  animals  to  l*e  taken  i»nt-side  the  city 
lunif^  if  gnats  are  numepms  emtngh  \**  Ije  dangerMns, 

*'H«t  the  gre^^t  majonly  ♦4  [dantern  ean  not  wait  fi*r  the  ili.H;t|>[>ea ranee  *d  the  jie^t, 
and  have  to  rei?urt  to  otfier  defensive  meana.  Various  extermd  applientioiis  have 
tieen  li!i«ied  to  this  effect.  E>ei*oetions  of  alder  leaves,  tohacuo,  jiennynjyal,  and  other 
herlie  have  l»een  tne<J  with  a  view  of  preventing  gnaLs  from  biting  nmh^  while  at 
work;  but  all  of  Lhein  have  proven  ineffei'tive.  At  a  time  when  small  swarms  of 
turkey  gnat?*  were  tormenting  nmlfs  plowing  in  the  field  one  side  of  the  animal  waa 
uioisteiie<l  by  Mr,  Lugger  with  various  inset^tieidt^,  while  the  other  side  was  not 
pniteetetl  at  all.  By  following  the  animal  and  watehing  the  gnats  it  was  843c)n 
oI»erve<l  that  any  offensive  smelling  sulietance  would  <Irive  the  gnats  from  the  pro- 
tected side  to  the  uni>rotected  one.  Kerosene  emulsitin,  pyrethnmi  [Mjwtler  sua* 
pended  in  water,  diluted  carlwjn  bisulphide,  and  di»M>lve<i  t^iljaeeo  soap  were  all 
ase*!  in  turn^  and  all  sivmed  to  pnxluce  the  same  effeet.  Several  times  the  whole 
nninud  w*ae  t^arefnily  sji^mged  with  the  one  or  the  other  of  the  al>ove  aubstaneea. 
For  a  time  the  gnats  would  not  settle  u{>on  the  animal;  hut  in  the  eonrse  of  two 
hours  Ute  henetidal  effect  of  thetie  insecticides  wajs  gone  and  the  insecte  were  no 
longer  kci>t  away. 

6427—0*2 1^ 
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**  ExxM?riL^net**»how^  thut  thf*  iM'sr  preventive  if*  irrea^e  of  various  kinds.     The  follnw-| 
ing  kindn  ari?  the  moHt  iijiiK>rtant:  Coti<>ii-He<*ti  oil  alone»  ur  iiiixe^l  with  tar,  fipb  t»jl,l 
gimt  oil;  a  eombinatioii  of  stiiikiujjf  oib  alone,  ar  mixed  with  tiir  or  kerosene  oil,i 
erufle  coal  oil,  kerosene  oil^  kertteene  oil  mixed  with  axle  grease,  and  others.     To  lie 
effective,  the  grease  miii*t  be  used  at  leinsl  twice  during  the  day,  tje^auw  a«  soon  a>* 
it«  otfent*ive  rwlor  diKipjiears  it  Ijeeouien  initperative.     All  such  applieations  are  of 
no  advanta^*,  howt^ver,  on  nfoek  noining  at  largt*,     (inat  oil  is  very  extensively 
used,  hut  it  Ih,  like  the  n^st  nf  the  reniedie**,  very  apt  t«»  remove  the  hair.     In  fa**!, 
all  the>ie  differt^iil  kiniU  nt  nil  and  grease  an-  inure  iir  les^  injurioU»  to  tlie  animal^ 
liet-ause  a  eontinued  eoating  with  them  vveakeiii^  the  t^yf^feuK 

*'The  em|iloyee,s  of  tlie  lltKUm  Bay  t'ompany  iiroteit  them(»elves  and  their  stocl 
apiinf*t  the  hites  of  the  '*  blac^k  tly '*  hy  the  uh'  trf  oil  <if  tar»  and,  as  long  exjM'Henciil 
^Jtuk^  rthow  n,  it  to  l>e  a  simjile  and  easily  ajiplied  wash,  we  stnmgly  rei'omiuenilit^  use*., 
i  ipiantiiy  of  eiml  tar  is  plaee<i  in  the  Imttom  of  a  targt;  shallow  reeeptacle  of  0omd 

1,  and  a  small  ipiantity  of  oil  of  tar^  f>r  oil  of  turfM^ntine,  or  any  similar  material^  ' 

Htirre^l  In.     The  rei-eptaele  is  tJiefi  filkHl  wrtli  water,  wliirh  is  h^fl  .st^mling  for 
several  tiays  until  well  impregmited  with  the  odor.     The  aniujalw  to  he  proteeted  ar 
then  wa^Hlitnl  willi  tliif*  \vater  a.s  often  jii*  mm^uis  to  he  neeortj^ry. 

**As  long  as  ptink  in  the  inflated  region  if^  nufferetl  t*i  run  at  large,  and  is  neither 
provide<l  with  f^helli^r  nor  fruwl  during  the  winter  months,  it  will  Huffer  severely  from 
ttie  gnat*^.  Animab  well  rared  fitr  ran  .stand  the  at  larks  of  the  gnats  far  l>etter,  and 
do  not  i»erii*h  an  readily,  Illtreated  and  nnheakhy  mutew  aiiil  those  bruised  and  eiit , 
are  the  tirHt  to  die,  and  the  prevailing  oj»inii>n  iif  intelligent  planters  is  to  theeffe 
that  well-cartnl-for  mules,  if  greaseti  twice  a  day  when  working  in  the  tiehi,  seldom 
die  even  wlien  iittaekwJ."     (Ostjorn,  181?>6,  \t]>.  l>6-37, ) 

Stordy  (18IM>,  p.  14)  givtiis  a  fi|run«  t>f  u  pony  itr  ]mjamus  tiis  a  protec- 
tion  a^iirist  tset,se  fly* 

(ti)  So  fur  us  j)ussibh%  uvrdd  ramping  in  tnuist  and  iimr,shy  Iciralities. 

(7)  So  far  as  possible,  prevent  flicks  from  bret>ding.  Since  many 
flies  -and  umong  tli«!so  tlit*  l)ithig  stublo  fly  (si>o  p.  IHl*)— -hret*d  in 
tniuiure,  ibe  lly  pvM  may  \w  greatly  iess(*nt»d  }>y  a  pn^M^r  hrtiidling  of 
tht*  dung.  Tbo  outside  manure  pile  shoidd  be  silHdLsbed,  and  every 
stable  sliotdd  have  uttaebed  to  it  a  well-Mereened  dark  i'l(>set  in  whieh 
tbe  (!i*uijpiiigs  ran  bt*  eolleeted.  A  small  sbuvrlfid  td"  rldoride  of  time 
8eattered  over  tbe  frenhly  eollei'ted  man  tire  every  morning,  together 
with  keeping  the  niamiro  in  tin*  <hirk  and  8c*reeiied,  will  do  much 
toward  preventing  the  iiirreitse  of  tlirs. 

HOKSKFLIES  (FAMILY    TAHAMDJi). 


In  order  to  plare  ititerested  |Ter^ons  in  iTiimediiite  posses.sion  of  th»> 
more  imiR»rtant  points  ir^  reo^ird  to  horseflies  of  the  funiily  Tabuiiidie, 
the  fullowingaei^ount  of  the^e  insects  i^  quoted  from  O^born  (181*6,  pp, 
58-71): 

**The  mendjen*  of  this  family  are  large,  some  of  them  Ix'jng  aitiong  the  largest  of 
the  order  Diptem,  and  tbe  females  are  provided  w4th  powerful  m«(Uth  parti*  by 
mean.«  of  which  they  inflict  very  painfid  bite**  upon  eattle,  horsei*,  and  other  ani- 
malf«.  Man  di:K?s  not  eeeaf>e,  and  aj*  they  are  able  U*  penetrate  even  thin  clothing 
worn  in  j<nnnner,  they  i*ometimes  beeomea  eonrt^e  of  aiinoyanee  to  workmeJi  iJi  lields, 

'*Tbe  Inxliea  are  never  very  liairy,  the  liead  i.*^  large  and  loiufio^etl  almost  entirely 
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of  file  eye*5,  whii!}i  dnrin^  lift*  am  of  brilliant  colorx  aud  vjirie<l  i^^flfctioiiH.  The 
HQtentiH*  art*  j*miiiinf*iit  ami  tiro  thin!  joint  in  iNrmipost-d  of  fmin  three  to  eight 
tninutt,'  rings,  &  chararter  whieb,  with  the  large  eye#<,  di«t>nj<uwhe^  them  at  on^ie 
fniui  Tiparly  all  other  larye  flief^.  The  ^trtinu  pif-min^  month  ]>arti?  t^f  the  female  ana 
oompo8e»l  of  BIX  lamtet-Iike  or^n?^^  while  in  the  riial**  tln^re  are  but  four  and  thene 
aix*  not  a*iaf4e«l  tt<  pierein^  the  c<kin  ui  unUmila,  The  mak^»  and  alno  the  fenmlet^, 
if  nnt  finfiin^' *>tht  r  ftMnl,  feed  uihui  the  neibir  i^f  bloHHoms  or  tlie  jiiiei***  tif  plantjn, 
ex  tu  1  i  n ^  sa p  from  t  i\h*w,  ete. 

**The  liight  *tf  thi'se  t1ie«  ia  very  fitrong  and  rapid  aiul  is  attended  "vvitli  a  bm^xin^, 
tornientiti^  noiHt\  The  nialet*  may  often  }m  neen  witli  tlie  winp*  \  ibnitinjr  ho  mi>idiy 
that  they  l>ecM»nie  invii*ibk^  resting  motionlesH  in  uJie  jilaee  mid  then  darting'  ni|(idly 
jind  n*Kting  gndrlenly  apiln^  gt*nera)ly  turning  the  bea«l  in  some  titiier  din4etion  etwh 
time  they  dart,  St.  Far>rean  hm  a**eertaituHl  that  ttiin  manenverin^MH  performtHi  in 
order  to  inten-eptand  Hi'i/e  the  female!^.  The  jMiwer  of  vision  ih  apjiarently  in  t»ro- 
portion  to  the  f<ize  of  the  eye>?.  Dr.  Wilbnton  j^y.^  *thal  they  can  K^e  for  a  long 
di*(tanee  »i>eiiiH  tM^rtain.  On  the  nniidiabited  jdainH  K'ii.<  of  the  R<x'ky  Mountains  the 
writer  has  frei^uenlly  seen  them  rondnj,'  fnmi  a  ImU^  diKtanoe,  attnurted  by  the  sight 
of  the  hori^e  on  which  he  rode/ 

*'8iieh  of  the  larvie  a«  are  known  are  either  avinatie  nr  hve  iii  moist  earth  and  are 
carnivoroas,  hence  they  tnay  in  Home  degree  4'otuiK'iisate  f<ir  tbe  blo<xlthirsty  habits 
of  the  adult  females.  Hut  notwitlistanilin^  the  abun<lanc^  of  the  inaictfi,  very  little 
luu^  l>een  cioiie  towanl  flelermininjj  lh«^  early  stajjes  of  the  si>ei'if^.  More  than  a 
century  a^t>  De  (ieer  dt^erilied  the  larva  of  the  common  Kuroj>eii(i  Hpeeies,  TahamiA 
6rmfiM^,  and  np  tf>  \HHA  tins  wa-s  Ibr  nuly  larva  <*f  the  kind  known.  In  that  y»>4ir 
Mr.  Wabh  dej'cribe"!  a  tal>anid   larva  ( Pror.   Bost.  Sm",  Nab   Hist.,   Vol.    IX,   pp. 

Z-CMMt  l»«t  witlnHit  obtaining'  the  aiiult  form.     In  m*\t  Profeti-^or  Riley  hrt^l  tlie 

lie  kind  of  larva  ti>  the  adull  form  and  de.stribed  the  various  stii^es  (S»*iMmd  lU*j>, 
Mo,  State  Entoin,,  pi»,  l2H-i;J2l,  I  he  inm^ct  proving  to  K^  Tahnmt^  itlntins  Fab,,  which 
w  dei»eribetl  further  otu 

"Dr.  Williston  suyrft:  'The  «pin die-shaped  hmwn  or  bla<*k  t^^^^  art*  foinjd  in 
pherintl  iir  fiat  ^rr>u[»s,  stuck  t^i^ether,  and  attaehi"<i  to  the  leaves  or  ateiiiH  of  |;rai^ 
nd  other  plants;  thoBe  of  the  atpnitie  tarvii*  are  fastened  tn  rushe**^.  The  larv".e  are 
i-aniiviirons;  many  live  in  the  earthy  other^^  in  water.  They  an'  pre^laceotiH,  ofttMi 
uixai  Rnails  and  injuriims  insects,  thus  in  a  mea-Hure  rei>ayinjk'  the  ji^ricnhnrist  for  the 
in«>lt^tation  tttey  cause  him.  The  younu  larvae  art'  known  t*»  pem4rate  bi*etle«  or 
tjther  iarvji*  and  remain  within  them  till  tliey  have  completely  roiisunied  iheni,  autl 
their  eidarged  i»odie»«  have  filled  *ait  the  skins.  Thus  the  larv;i'  of  ihrmnhtfmUi 
have  iMjen  ol»H<'rve<l  feeding  niKin  Il$'lop)(  and  those  of  InhatuiH  upoji  Xoetute.' 
(Stand.  Nat.  Hist-»  Vob  II,  p.  417.) 

**  Quite  recently  Mr.  (\  A,  Hart  ha.H  maile  a  tnjtal>le  contriliution  to  our  knovvIiMlge 
of  this  wihieet/  which  will  bt-  drawn  from  in  disois-sini^  the  early  gtji^es  of  particular 
spe<rieH, 

"Authors  ^nerally  a^rn-<^  that  the  after  effects  of  the  biU«  of  the**'  itiHCictM  an'  le«8 
injurious  than  thoR^  *if  ntns<jnit«H*H  or  buffalo  j^nati*.  The  painfnhu^sis  rjf  the  bite  and 
the  terror  inspired  liy  their  presenrt^  is^  however^  a  scarrce  of  ^reiit  t+iniieiit  to 
aidnial^  that  an*  almost  ht*lplesa  in  proteetiui?  then^selveti  against  them.  Tlie 
puncttire  they  make  m  large,  and  after  tlie  iirolxiscis  is  withtlrawn  there  is  nt*t 
«iifrc«iuently  an  exudation  of  blood  from  the  w*ound.  T\m  would  tend  to  retuove 
any  poisonoiw  injection,  but  since  there  is  rarely  any  swelling  or  intiammation  iutm 
<hieed  by  these  bites^  it  w«juI<1  a|ipear  that  no  pois<in  is  runveyt^l  ui"m  their  tnereiiig 
orvan*?.  Dr.  rackanl  spvc-aks  of  cattle  and  horst^s  Iwinj;  *  (H'casinnally  killed  l>y  their 
repeater!  harassing  bites/  and  wtiile  thi«  seems  to  be  nitbcr  >tron;;  lanj^ua^^e,  and  we 
Will  refer  to  it  acain  in  eotisidenng  TnUinwi  ^iWo/i*,  there  is  n<»  qm*s<tum  that  the 
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rffet'th  iird*  eericiiw  i»ni>u^h,  ^*  Llmt  it  is  deeiiuble  i<>  |>rf»t*^rt  jinimals  a*^  far  a£i  piiswihte 
fnirti  thi'ir  lnt**i<. 

'*Witii  hfin*o8  111  use  tlie  coiiiquju  pmctiiH*  txf  prfittx'lin^  witJi  iwi^  m  thi»  jnriMt 
i^ffec'tiv**  iiiethfMi  we  know  of,  hut  fur  animals  in  pH>*lnre  it  wnuM  he  particularly 
(lemrable  tu  fine!  some  Huijetanf*?  which  n>al<l  Iw-ruiititHl  over  the  hair ^  and,  retaining: 
it^  I>n>f>ertie«  fr>r  h  reayrmahlM  letii^h  of  tirni%  liuve  suflicient  n^pelhnjr  jMJwrr  to  k*n'j» 
the  Hii*H  away. 

**The  hirvfe  art-  Jiol.  ojw'U  to  i^uer»'Hfifiil  atUu'k,  tiii>l  rven  if  tliey  weri%  thn  fiKrt  thai 
moKt  <»f  them  are  [^rolmhly  iH^nefleiiil  hh<jul«l  lieter  ti^  from  \m\i^  doHtnu'tive  nieai*- 
ure*^  against  them. 

"They  are  widely  distrihutt^nh  and  s]H.'ricH  nn'ur  in  all  (nirt.'^  of  the  worlil,  lortnr- 
in^ahke  the  elejdiant  and  litiii  of  the  trripieN  and  the  peai-efnl  reindeer  of  the  ari'tii" 
rr-^don.  It  IM  during  Ihe  liotti^t  KUiiinier  moritliH  that  Ihey  an-  the  mo«t  ahundaiit, 
a»i*l  tiiey  frt^cjuent  Ixith  our  timl>ered  and  |>r;iirje  rt*gionf. 

''Tlie  H|nH!ieH  are  i|iitte  liumi'roui*^  over  l,t!<K»  heifijf  known,  of  whieh  alumt  150  are 
erediti^l  in  North  Ameriea.  Manifestly  it  wiuild  l>e  ini[>*».ssihU*  in  a  work  like  thit*  to 
even  mtnjtion  more  than  a  few  i-jMi-eieH,  and,  mmv  r.>  little  in  known  of  the  t*Hrly 
><ta>^e!*,  Ihi^re  )H  tiit  ne^-es.'jity  for  treat Jiij^  **Heh  spfeien  hi  di^tail.  We  w  ill  theri«fi>re  in 
eonwiilerinK  the  HpeeieH  winiply  reler  to  the  more  eommon  oneH,  the  hahit^  of  whieh 
have  Uvn  t^hnervi^d,  and  ninre  |iiirtiriilarly  those  <HTUrrin>r  in  ihin  eriuntry* 

**  rh*ten  Sacken's  iidmirahle  *  Pro^lrotne  of  a  Momij^raph  of  the  Tahanitla*  of  the 
Untte*l  States'  in  Memoirs  i>f  the  Ho.^ton  Soi*iety  of  Natural  Uiyitory  (  VoL  11,  Part 
IV,  Nos*  1  and  4)  will  enable  any lun'  to  make  a  thorou)5li  ntudy  of  our  native  sjjeciefi. 

TjIK    ih. A(  K    liMi    Kl.V,    OK    BkEI'IZE    l^LV, 

"  Pridwdtly  tliiH  i?*  thi^  larjfi^'t  f^fn^eiirn  iJt  thf  family,  and  it  is  eertainly  one  of  the 
njo«<t  e<»nwpii*nonK»  Iwing  <|tute  c'otnmon  and  of  jitteh  a  deeidi'd  hiack  eolnr  an  to  attniil 

attention  either  on  the  -winjyr  or 
when  jierehed  oii  the  hack  of 
»Qme  iKior  aiihnal  (hat  trie»  in 
vain  U}  drive  it  off*  Fabrieiiw 
ilesi-rilieil  it  in  17i*4  (Ei»t,  Sy**t., 
Vol  fV,  p.  :mi),  Wal*"h  dL- 
w/rilMjil  it«  larva  in  ISH-I  <  Proe. 
HoHt.  Soi'.  Nat,  Hif^t  ,  Vol,  IX, 
pp.  ;iO:J-:i(H>),  and  in  Hi  ley*  8  Sec- 
ond Missouri  KejMirt  ^  j*.  12S|  it 
life  hit*tory  i^  given  except  thfl 
e^  and  enrly  larval  stages*  It 
)iite  in  one  <*f  the  rutwt  sevens  < 
the  tribt%  Imt  fortunately  the^p 
i'ie8  doe»  not  o<'enr  in  *^neh  ^inn 
uitmlxjrs  ns  tiie  (jrtH'nhead  tly. 
Itrt  attaekH  H-hmji  more  connnonly 
direrte<l  ii^^iins^t  eattle  than 
liorHe?^,  and  it  it^  niM?*i  rioticeahle  in  fjuiiny  jia^iUirei^t  tl njugh  oceasiona Uy  seen  iierehnl 
un  tree**  or  the  t*ide  of  ptime  bni Idin^;.  The  eg^s  arn  douiitles^i  deposi  ttnJ  i n  the  vicinity 
of  water,  in  moist  pla*'eS|  Imt  the  exact  detailw  of  tiviponitiim  are  tmknown, 

'*'The  (arva  {tin,  M7,  n)  i^  a  lar^'e,  twelve-jointeil,  eylimhiitil  affair,  taperinj?  at 
eat-hend,  of  a  transiiarent,  hijihly  polij^hed,  glaj*8y,  yellowish,  <>rKret'niHha}»j»eaninee, 
shaded  willi  htui.sh  ;?reen  and  furni.-hi^l  alwneand  Inflow,  a^^ in  the  ti^nrt*,  with  lar^, 
ronndif-h,  npoiiijedike  tul^eri"le.s  which  are  retracted  or  ext^^rted  at  the  will  of  the 
intsect,     Though  the  external  internment  is  »o  tra»i*<parent  that  the  internal  Htruclure 


: 


".— /Vi/h*««j<  ntfatn/i:  u^  larvH,  }*,  pii|Hi; 
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is  readily  vimhle,  yet  thin  integnment  it*  finn  antl  the  larva  mot«t  viKorouaand  active, 
burrowing  with  ^reat  f^tren^th  either  hat^kwanl  or  forward  in  the  earth  and  In^iween 
oneV  fingers  when  it  in  \h-uvj:  helij.  riact»<l  in  water  it  will  swim  vijjnnuiHl y  l*x  s^nd- 
denly  onrlinj;  nnuid  and  lashing  ont  itn  tiiil^  Imt  it  in  it|ii>iirently  not  aj^iniu-h  at  home 
111  thin  element  uh  in  the  \tu*\M  earth,  fur  it  in  rej^lle^s  and  renuiinn  near  the  Mnrface 
with  the  tip  of  it>«  tail  elevated  in  the  atr.  When  the  water  ^  fonl  it  mriVi'>4  alwuit 
ai'tively  ne^r  the  Hurfaee^  hut  when  it  in  fref*h  it  reniainn  more  quietly  at  the  iMittorii. 
The  t^fMM'irnen  whieh  I  !^ueee<^h^i  in  brtedinjf  wiuh  went  to  rne  hv  Mn  Adolj>h  Kngel- 
fiiann«  of  8hiIoh,  St.  Clair  County^  Ml  It  wtus  fmnd  hy  Mr.  W^illiam  t'*wpji<'r,  of  the 
sanie  eonnly»  al>out  10  feet  from  a  nniftll  hut  permanent  iwtdy  of  water.  Mr.  t'tK»|»er 
at  tin*t  t*Hik  it  to  Ihs  a  Ici^eh,  iind  when  he  attempted  h»  nipture  it  it  innneiliately 
e<jnuueiieed  l»«iiT«»win>^  in  the  ^r(*iind/ 

"The  larva  rtmretl  hy  IH?  (Jeer  wa«  tern^HtiaL  Thin  larva  Im  j^muuimitie,  for  it  \a 
c|uiteat  hi  tine  either  in  muint  earth  or  water.  My  t^iH^iimen  was  kept  hjr  over  two 
weekj^  in  a  lar*re  earthen  jar  of  nif>iBt  eartli  well  Hnp|ilied  with  earth wonnw, 

"It  n*anifeHted  no  de**ire  to  come  to  the  aurfaee,  hut  hnrrowed  in  every  tlireetioti 
l»elow.     I  foimd  Hevend  pale,  deail  wonnn  bi  thi^  jar,  though  I  eannot  say  pot^itively 
whether  they  had  U*en  kilUnl  and  wut  ked  hy  thin  larva.     Mr. 
Walnh,  in  j*pejiking  *d  its  haunts  and  \Xs  hiotlj  say^: 

***!  have,  on  many  different  f>eeajBions,  fountl  tliis  larva  amoni^ 
floating  rejeetamenta.  On  <>ne  oceiu^ion  I  fonnd  hIx  rir  weven 
i«j>eeinieTiH  in  the  interiitr  td  a  tioating  log,  s*)  Htift  and  r<itten  that 
it  eould  Indent  like  eheese.  (>iue  I  *li**^rovere<i  a  single  si  keri  men 
nndera  i\M,  sulanergiHl  stone,  in  a  little  running  Imxik.  Finally, 
1  onee  met  v^ith  *'ne  alive,  nnd*T  a  lug,  on  a  pieee  of  dry  land 
whieli  liad  U»*'n  *iuhmergt^d  two  itr  three  weekn  Ix'fore,  whont-e 
itai>t>*rars  that  it  iim  exi^^t  a  long  lime  out  of  wahT,  I  had  on 
f«nveral  previous  oeeasious  faileJ  tt*  tireed  this  larva  to  niaturity, 
ami  the  only  imago  I  have  was  ohtained  in  IHHI  from  larva.% 
whieh,  sn?*t»^''ting  thent  to  In*  rarrdvorourt  from  the  very  varieil 
station;)  in  whieh  tliey  had  iweurretl,  1  had  supplied  with  a  nnm- 
Iji^r  of  fresli-water  mollusks,  hut  the  Itahits  of  whieh.  in  i"onf*e- 
qnentv  of  havitig  been  away  froio  home,  1  was  unahle  !•>  wateh. 
On  SeptemlaT  22,  IHIilJ,  I  fownd  a  nearly  fulhgnovn  larva  anuing 
flrmting  rejeetamenta,  and  hetween  that  date  and  l^^eemU/r  23 
he  had  devonn^tl  the  nKdlTisks  of  elevi^n  nnivalves  (gennn  Jin- 
fioi'ffiM)  from  one-half  to  thrve-fonrths  *(f  an  ineh  in  diameter; 
and  on  tlin^*  8i'|u<rate  oi'ea«ions  1  have  seen  him  work  hi.s  way 
into  ttje  shell.  In  this  ojieration  his  jM^ndnjMKls  were  ener- 
getieally  employed,  ami  I  fonnd,  t>n  erai-king  the  shells  after 
he  IumI  withdrawn,  that  a  snmll  |M>rtiini  of  the  tail  end  <«l  the 
animal  was  left  untMuehed — noilouht  in  eonse*|ueneiM)f  h\»  iHMJig 
miahle  to  iienetrate  the  small  end  of  the  whorl  of  the  shell  — 
and  also  tlie^kiti  of  the  remaining  part  and  tlie  hi*rny-toogueil 
Dieml>rane. 

'*  'My  larva  tninsformed  h>  pupa  within  the  ground  during  the 
fore  r»art  of  .Tidy;  it  remain«'d  in  this  ntaie  hut  a  fi'vv  days  and 
tlie  fly  iHBued  July  hi,  and  sotm  miKle  it,s  j»res4'nre  known  hy  ita 
lond  bux^^ing  inside  the  jar.  It  was  a  iH-rieet  siM'eimen,  and  the 
pu]>al  integnrne!)t  wiLSMJllieiently  tirm  and  [MiliMheili,  that  hy  earefnlly  wajshingoff  the 
earth  an  exeellent  rahiiu-t  sf>e<*imen  was  ohtained,  whieh  retained  ahnost  the  exai't 
form  and  Hfniearaiue  of  n  living  \m\KU  Itefore  the  esea|«<*  of  the  tly,  which  was 
effeeted  through  a  longituilinal  fissure  on  tire  Itaek  of  tlie  head  and  t!ioi^x,  remiiuJiug 
one  of  the  tOfHle  of  i',Nea|M.'  of  our  liarvi'st  llie.s  (('ieudu' 1.  this  |aipa  l>y  Tueant*  of  the 
horns  with  whieh  it  is  furnished  had  pushed  itself  np  to  the  surface  of  the  ejirthJ 

**Tlie  pupa  (fig.  97,  h)  la  nearly  an  ineh  and  a  quarter  in  length  and  a  thinl  of  an 
inch  In  diameter.  It  is  eylimirieal,  slightly  curved,  at*  in  Ihe  ligure,  roniHleil  at  the 
heutl  ami  iajH-ring  at  the  extreme  hind  jxirlion.  The  ahdominal  s^egmeiits  are  all 
but  the  first  one  providetl  with  a  ring  of  line  yellowish  liristh^,  jwdnted  liiukwar^h 
There  iti  a  slont  thorn  at  the  anal  t^xtrennty,  In^aring  six  ether  thorns. 

'*Th<'  pui»a*tUite  Ijij^tJH  hut  a  few  ilaysand  l»efore  theeniergenee  of  the  Hy  it  is  pushei.1 
to  the  snHaee  of  the  gnnniil  hy  tufans  af  the  hristle«  and  thorns  of  the  aUhuuen, 
with  l>ending  movemeuts  i>f  tlie  body. 


Flo.  m.—  Tftbantm 
(\lrriim:  l(irvM(frt»U] 
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**  It  wpBU  Ak«v  tl»e  <i(ir«Bl  Unm  mkI  tlie  i9y  emefigeA,  l^aring  the  pop*  case  i 

peflwfiidtrkMi, 

**Tb«'  adoil  Hf  (lig.97,  c)  k  an  inrii  or  more  in  length,  blaA*k  thronisiioat,  tlie  bock 

of  the  alwlymt'n  cuvefwl  nith  a  MaL^ih  white 
blootn  and  the  wings  smoky  bla«*ic.  Tliey  are 
comuiun  thnaigb  the  dimmer  man  tits  anil  it  i.'^ 
pOfiMbli?  Xmni  the  ilifferent  times  titat  hitl-gnjwn 
lar\'N^'  liavc  lieen  oht^en-ed  Itiat  there  m  niorrthan 
a  mn}£\e  bruLiil  in  a  year.  It  aiiitiit^  |in»1«it>lt', 
hriu'ever,  tiiat  th«»  winU*r  i«  t»\ivtit  in  tlie  iar^-a! 
-t:rj»*  unil  that  tJu*  (iiU^ritwn  larva^  *»l»i»i*rvi*<!  by 
Mr.  WttlMb  in  Se|>ten»U'r  wt^re  ttiniply  late  ti^iei'i- 
!iienj<  rhnt  hml  hve<i  ovi-r  tlie  i»revioii»  winl4*r 
ami  wont* I  Kave  pufiateil  tJie  i«iuie  fall,  |inKlmv 
ing  tbe  flies  a  few  days  later,  an<l  thej<e  have 
laid  i*gg¥i  U*  jiaaw  tKe  HUifoeding  winter.  Hart 
Jiayn  the  larvie  were  taken  ever}-  month  of  tlie 
-1  i^on  ext-c^pt  June,  at  whirh  ttnie  they  hail 
'tly  reaelie<l  the  pupa  i»r  iniagi»  Mia^, 

>  'The  babit«i  uf  the  adult  have  alrt*sidy  l>eeo 

KnHirierjtly  J'tAt<**l»  and  ns  we  have,  unfortnnalely, 
RM  i-ertaiii  njeant^  nf  re|»elhn>f  them  frum  catth*, 

mm  in  i.r»»v«ii  Uie  bttes,  whieh  h>  Ih*-  only  think'  we  net^l  ft*ar  from  thenu  a  dif»- 

n»9don  '*f  rem^^lii-p*  ht  nnneceasary. 

**lt  mi(fht  1*'     '  :•    V  ».-....-   M.M*  ..i»^..rv  !n.'i»-  -ii  lik*^  -ffi-- !  ..f  tnr  and  oil  or 


KlU.  imj;— iVe<JFMfrM^- rll^l•rfrl^'"r^^^  Ashm.  (from  Jltirri. 

rother  ?<iib>t.'.,  d  to  rept^j  hot  Hle?«  would  l>e  of  value  in  iirrivin>f  at  some  method 

of  preventinjc  their  utlarkK. 

*•  Hart  reeonlj*  tlir  renrinK  **i  i>anLHitej*»  /'hnuuntit  UtfMinirornii  Asihui.,  from  the  egg 
iitNSKV  ol  ihiH  t*jitH'k'i».     Alwj  the  apptinMd  i»itra>*iti«ation  of  a  larva* 


ElOHTKKNTH    ANNUAL    REPORT. 


133 


GrEKNHKALi    HtVHStKPLY. 


Flu.  Un.—  Tnbatnts  H$taAa 


(  7li6ctiMiJi  liwaolti  FHb, ) 

"This  y  gent*nilly  regar<led  as  the  most  common  ti[>eric«  m  North  America,  and 
it^  occurrence  in  till  parti^  of  the  i-ountry  in  lar^^  numbers  inlly  j^npport.^  such  csti* 
mate, 

'*  VV^hile  it  nnwt  have  been  ii  fannhiir  [h*h\  Ut  the  ejirly  inhabitant*^  *>f  the  ronntry, 
itj8  lirHt  acientitH*  dej^eriptiun  was  given  liy  Fabrieiu^.     {  FvtiL 
Syst.,Tom,  IV,  p.  361).) 

**  Packard  ((xnuh^  to  the  Study  nf  Insert^?,  page  3i>4),  gays: 

"*Tlitt'  liv  ]t^  «>ur  ino.^t  eoinnion  .^peeies^,  thon.sintl^i  ui  tJieiu 

appt^ann)^  mirinjr  the  hottenl  i^irt  of  the  sunmier,  wJien  th<" 
jBUn  is  >*hining  on  our  nKirnheH  and  wej^teni  pniiriei*:  hr»r?4ei' 
^»nd  nittle  are*<ometimeH  worrii^^l  to  «leath  by  titeir  hami^in^' 

hUet^.     Ill  cloudy  weather  they  do  n«»t  tiy,  and  they  pen«h 

on  the  t^iol,  frosty  nights  of  Septeml>er/ 

*' Aflfl  &lst\  in  ihir  Coinnion  InnectiJ,  pa^*  74: 

**  *  We  were  toltl  during  t  lie  liv<  snnnner  that  a  hiij>»e  wliicb  ?^torM|  fawtem-*!  to  a  tn.'e 
in  a  tkdi!  near  the  njarshi'^i  at  Howlev.  Ma-^.^  wa.*^  Intten  U*  death  by  them*  ^t^hmi- 
hwida;  and  it  ik  kni>vvn  that  IiitrscH  and  eatth'  are  iK-cjiHionally  kilk^d  hy  their 
repeated  hamasin)^  bite**/ 

'*Thi?«  death  of  animal??  fmiii  bite{<  muft«t  Im  very  rare  indeetl,  for 
in  many  vt^arH'  rcsirleni-o  in  the  Mi»yiH«ipiii  Valley,  where  the  tiies 
al»onnd,  the  tintbnr  liaH  never  known  <»f  t*ueh  an  in<-ident,  Uionjifh 
the  biles  are  i  ertainly  a  jt?reat  tonnent, 

'*The  liieK  are  brown,  with  a  linj;*'  of  retldish,  aiul  tht^  alMlnnicn 
har<  a  **onHpien<*uH  whitii^h  line  alon^  the  middle.  The  eyet*  are  a 
Ijrilliaiit  ;freen,  fnou  which  the  luuiie  l^  (lenvtnh 

"Hart  haf*  detailed  tin?  rhamcters  of  the  early  »tage»  a«  followw; 
*The  larva  rtf  rliiH  Hinnneii  cloi^dy  rt^enddcH  the  yonng  of  nh/rfAvatJtj 
and  watt  n«it  neparated  from  it  at  first.'  Examples  of  larvar  are  8aid 
to  have  been  collected  in  April  and  June,  pnpie  in  May»  and  imagoes 
in  May  anfl  June.  *  The  talmni«l  J>up3»'  develop  intieb  iinire  rapirlly 
ill  hot  weather  than  in  cold,  ancj  to  thin  hul  in  probaldy  due  the 
differ<*nc*^  in  time  of  ementrence.' 

**M4irva:  l^-m^th,  lifO  nnn.;  diameter,  2.7  mm.  Pn»tln>rax  with 
lateral  ahiiniij^  areas  ahont  it-*  innjja'^lhe  dor>?id  area,  f^triation  about 
the  Hjuue  ni<  that  of  the  npj>er  imj^othonicij'  area;  no  noticeable 
4'entral  HUiooth  ."pot;  a  ^tiiall  one  on  lower  mar»»in  p^Kntrriorly; 
remain imilatenil  areas  a  little  more  finely  anti  clo,«<dy  striate;  dorsal 

^JQ^H  and  vrntra!  area.'<  i»f  tlmmx  nearly  Hinooth  nn  dink,  with  Inu'^al  ^tria^; 

J^^^K  thiKstMin  idHlijiiieii  with  moderately  cIomc  .Mtrije,  mon^  or  less  inter- 

^^^m^  rn]4eil  on  disk;  all  areas  mure  or  less  shining. 

'**  Surface  whitish,  dull  puliesient  markings  very  li^-'ht  brown  but 
distinct,  anmili  narrow,  ci*ests  of  false  feet  also  dull  puliescent,  their 
ddes  striate;  latend  t^tripes  id  tlmmx  distinct,  slender,  not  dilated 
TMisteriorly,  lateral  ed^jes  oi  dorssil  arctiw  of  thomx  dive^;^^ing;  an 
o|va(jue  ilark  rin^r  alnxit  the  base  of  respiratory  tnlM\  and  another 
encircling'  anal  prominence,  alKJve   it   iLsually   three   lijsdit-hrown 

'* '  Main  internal  trachete  rather  thick  and  noticeable,  snhparaUel, 
not  stmnKly  finuate,  at  least  tmck  of  the  niiddle.  Terminal  t^tij^matal  spine  oft*;!! 
protruded. 

'"Tupa:  I.,enpth,  19  mm.;  diameter,  3  mm*  Light  ferrnginou.*^  brown,  t»hiiiinj?, 
alMiomen  roughly  wrinkled  and  snlKtpav]Ue*  Palpal  sheaths  indistinct,  m"t  distant; 
tul>ercle«  not  dark;  ncellar  tuliercles  indistinct  or  wanting;  thoracic  spinu-nlar  tuber- 
cles I  fig  lt)vl)  slightly  bnt  nearly  e-nmlly  elevated,  free  margin  roimded  at  tip»  rima 
m it  vertical,  evenly  annate,  slightly  hooked  in  front. 

***AMoniinjil  sptrycular  tidnirlcs  snbtriangular,  narrower  l»t»hind,  obliijuety  sub- 
cuuicah  nmch  shorter  Hum  Ixinal  diumelrr.  bearing  a  sviva\1  iiv\Vw\Tv\vW  vix  *\v>TtV  *m\v\ 


Flu.  lH'^.^Taha- 
nuit    iintoln: 

vlt'W— f  iihirifcM 
(fnaii  Hurl). 
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strongly  arc!tmtje  ritnft  (fie.  104);  on  anterior  alope  a  transverse  j?roove,  iieually  longer 
than  tfif  rirna;  friiijtreH  lormeti  of  nnt^jiml  pale  Hpines^  only  one  <»r1wi>lt>ii^  wpinen 
iihove  tm  Bevi^ntli  Ht^inent;  outer  terminal  tr*'th  nuu^h  Ionizer  timn  the  ottnTr*, 
dire<"te<l  latt'rally  an<l  u|nvanl,  tbetijj«  of  the  fonr  np]>er  let'th  ahimt  in  hne  t  (it;.  105), 
fringe  anterior  tu  aual  innuniMenee  Hhowiof^  a  rhitnjonirt  wehhirif^  l»el\vi*iJj  the  l>a>M>8 
of  tiie  epin*^,  so  that  the  ist*pamte<i  tiifti»  of  the  feuuile  look  like  a  (uiir  of  hroad.  low 
teeth  with  f*eveml  t^phiy  point?*;  lateral  taft.s  low  ♦lown,  iit^ar  endn  of  ventral  fringe, 
fomi€Hl  of  *<hoft  j*|ii!iet*/ — {  Hart. ) 

**The  HiM»tii*H  nuiy  tn*  wtati^d  Ut  hiivo  al  leatst  one  natural  enemy,  for  in  the  Amer- 
ieun  EntonjolopiHt  (Vol.  II,  |i.  XU }  there  in  an  iweount,  hy  Mr.  H.  J.  Dnnlnjj,  of 
their  l^einnf  eaten  by  the  Nelini^ka  l>ee  killer  (fYttmtirhujf  hitxtnrdti  Ma<'<f ), 

'*ThiH  af'f'tunit  i**  of  eoriHiderjihle  interest,  and  we  i|riote  it  herewith: 

'* '  Chnmpttn/ii,  III,,  Atufiixt  tr,  L^a. — I  K^nd  ynu  an  itisei-t  hy  mail  tonlay  in  a  jefli\s» 
bottle  that  hart  interenteil  me  for  tliri'O  or  fonr  vearH,  I  am  hardly  ahle  t^i  deeide 
whether  it  ia  a  friend  or  foe.  My  attentiLiii  was  iirn\  ealli^l  to  it  hy  Meoin^  Hevend 
around  my  team  durin>^'  summer.  SuppoKin^  tlteuj  to  1«*  a  new  hor^etly,  I  wati  hed 
to  net*  one  hite,  Init  wan  finally  rewanled  hy  Heein>^  it  jwiunre  upon  a  ^ivenhead 
{TttfjtinttJi  Ihirflri  Fahr.  L  It  t<€*ttled  npon  my  sleeve  and  twiou  had  tr,in,'*f erred  the 
ronteirti^  of  Mr.  <Trt^enhead'rt  liodv  iu?<ide  it*i  mvn  hy  sni'kint!;  the  jnii'es  iiut  liy  memis 
of  itfl  Ptout  ]irolK>fc«eiR  I  waw  tfiiw  o|Mi"mtion  re|M'iited  many  timeK  The  present 
eumnier  1  have  Been  them  dozennof  tiijies,  often 


tive  or  n\x  around  my  te;im,  atnl  have  always     r 


Fui,  HJ;i, -Tii/»»jnriji //mrj/«;  splntruliir  tiilKnli' of  jniim— fiilHr««-tl  <  friTM  TTitrt). 

Fim.  \i>L—TidMiiHunUttnMi:  ahtlmninn]  tipimrU}  iff  |tU|Hi  {irftm  Mnrli.  | 

FuK  mft^—T^ihttHttn  finrtdti:  v\u\  tti  Uml  w^rn**rit  of  t^nifpri  i  fr<»rri  ttitrf  '<. 

nolir^^t  that  in  an  hour  or  ho  aft<T  tlun'  a|>peare<l  no  ruore  hooiefiiew  were  to  l>e 
found,  1  have  also  t^een  them  *Huekin^'  houne  tlie,^,  lady  ImiD*,  elnurh  ^»u^,'8, 
severtil  mtrthn,  and  have  alw»  s;i*en  them  eat  euih  other.  The  one  sent  von  bad  ju»t 
eapturiMl  a  honey l*ee,  for  which  offetiHe  1  math*  a  martyr  of  him  (or  [jer)  for  the 
lienetit  of  wienc^e.  ' 

The    (iRKENJlKAO. 

**Thii^  h  another  r*ommon  H^HM'ie*^  very  ahnurlant  in  the  prairie  State*',  and  wa^ 
described  niany  yearx  a^^o,  U  Is  prohalily  ahont  a^i  ahnndant  and  widely  diMtnlntted 
sua  Htirijta,  and  euuses  a  ^'reat  amonnt  of  annoyam  e  and  j^iifferin;^  to  domef^ticanimali* 

'* The  fojlowinjj;  from  Hart  pre^^ent?*  our  present  knowIed|t?e  of  the  life  history  »if 
the  Hjietdes: 

"*This  ^seelnii  to  lie  normallv  a  terrestrial  larva.  We  have  taken  it  two  or  thn^e 
tirni*H  in  the  e4irtb  of  eorntiehhH  jn  {'hamj>a]^''u  County,  The  datew  ^iven  are  May  *il 
and  June  4.  Examples  were  plaeeil  in  a  hreethnu  ea^e  aiid  an  ima>ro  of  ntHtnlia  was 
Becu^e^l  frouj  them. 

**  'The  inia^o,  known  a>*  the  '^reenhead/  in  very  generally  common,  and  in  qnite  a 
pewt  in  wome  iMitt4nn-larifl  prairies,  A  few  exanipkn  wer*-  noteit  along  nhore  al  Sta- 
tion D,  August  20.  The  examples  in  onr  collei  tion  were  taken  on  twentv-two  ot^ca- 
fliona,  all  between  Jidy  15  and  Augiii^t  i:^,  exeept  three  date^,  July  8  and  August  18 
and  31,  whieh  wutild  make  it  proliahle  that  it  is  .ningle  hro(>dtMl.  The  hw^alities  are 
CarrtjU,  Lake,  Cook,  and  Font  eouii  ties  at  the  north,  and  Fnltfrn^  Me  Lean,  and  t*ham- 
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paiijii  countiea  in  central  llUntiit*,  The  ^tpeinnienHi  w<Tt^  frniu  a  variety  o(  Mitaatjoiis, 
usually  in  low  herliage,  often  tak«:*ii  viHitirij^  riowt^rs. 

*' '  l^rva:  l^en^th,  tiO  iiini, ;  ditiiiit'ter,  2,7  mm. ;  iirtitlinrax  with  lateml  f^hintni? area^ 
about  an  lonpr  a^*  tbi^  dorsal,  r*itti>n'ly  >*tri}ii*%  a  i*miwuh  ti\Hit  riearc**nt4.T»tf  •hVk;  ♦li>rs*ttl 
and  ventral  uren^  nf  th*jrax  i^iiiootli,  a  ft*w  .Mtria*  on  thori{'  of  luetailionix,  efj|>ecially 
iwjBtfrioriv;  rt'inainiij^  ureaw  irifMii^rately  jftriate,  lateral  artian  of  alxlomt^n  a  litlfe 
more  finefy  ntriat*^  than  thi'  ntlnr^f;  nil  iu^ire  or  K-j^h  j-ihinini^, 

*"Dark  aninili  pale,  ijarr«>\v,  lu!it;3tu(lirial  t*tripei<  seanely  pr<^w.*nt;  fals*:'  feet  wfth 
dull  pub4?«ee»t  ere^tj?,  their  siden  mther  tiriely  striate;  a  narrow  dark  aniinliiHat  ha-s*.^ 
of  respiratory  til bef^,  aiiriither  runml  l!>a><e  of  la.Ht.  K'jjnientT  inrloHinf;^  anal  projniiieDce 
and  ^rtvinj?  off  a  pair  of  lateral  MtrijK'*^,  the  lower  oiu?  l»>u;rer;  no  |>nrjeetiiigHpine*J?Jeen. 

**  •  iVipa  ( fn nn  defeetJve  ai>*t  nkiii  of  male  i :  Length,  20  nmi, ;  diameter,  t^  mm. ;  IrLfhl 
fiiPcHiUH  browJJ,  shining;  al>ihjni<*n  rtiinMithly  wnnkleil;  slik'htly  npa«|ne;  pnithoraeie 
ttiiiraenlar  till  Jen 'U'.^  HliKhtly  but  nearly  eqaally  eleviile<l,  free  margin  roujided  at  lip, 
rima  not  vertieal.  everdy  nrrnatr,  slightly  ln»oked  in  front. 

***  AlMiomiiial  H|iiirarnliir  tnbtTrles  small^  .•^nbtriahgidar,  narrower  liehind,  <rdiliquelv 
f<nbnjnii*id,  mneh  shisrler  than  ba^^al  djanu'ter,  bearing  a  very  Hinall  j^ubeirenlar  ring; 
f ringing  fonneii  < if  nnei|Oid  [►ale  spines,  the  longer  onen  .spafs*^  on  seventh  negment 
above;  outer  terminal  teeth  tuiee  an  large  iix  lower  pair,  dire<'t**il  laterally  and 
slightly  ImekwanI;  upj^er  jiair  HinalleHt,  direeted  n|iward;  ventral  fringe  of  liust  j>;eg- 
tnent  not  notireably  wehbe*l;  tatend  tiiftiJ  rather  high,  not  near  euda  ^d  ventral 
fringe. 

'**My  material  of  this  species  is  not  in  In^t  rondifion  h»r  rwenrate  et»in(nini$onH.* 

Tabanuft  it unul^itu^  Bay. 

**Tliiii  Bpeeien  vva8  di'seriU'd  by  Say  in  IS21*  (.bttir,  Arad.  Tliib,  Vol.  HI,  p.  :^l; 
Ct>mp.  WriL,  Vol.  U,  i^h:^},  and  it^  (errib>ry  stale^l  nn  Missonri, 

**It  dtH-s  nut  sc*em  to  have  rti-^dved  >^jiei  ial  n«*ti(e  sinee. 

**lt  in  pnibultly  not  alnimlant  enough  to  eanne  neriouH  amioyanee  to  Hlotk  ^r  ip 
I'onnnrtnly  I'onfnsi'd  with  fome  more  ronnnou  w[)e<'ies  and  has  tinis<'nnently  reeeivr^l 
little  attention. 

*'Jl  y  Kmuller  than  Tnhanti^  linroi4t,  the  length  Mf  the  IhmIv  being  a  little  nior**  than 
two-fifths  of  an  ineb. 

''ItiHofa  leiiden-gray  eolor  tingetl  with  rtMldish;  the  alxlonuTi  bhwkifnh  brown 
with  gray  margins  to  the  segment^*^,  the  wingM  without  i*|Mit.s  and  nlightly  duHky. 
(From  Say's  de4*eriplion, ) 


**This  s[>eeieH  i«  almost  a.'^  Iarg<'  it*^  IhtmmtM  fUrnJnK  Fidi,,  nine-tent bt*  of  an  inch  in 
length,  aial  <»'eurs  in  the  Mississippi  Valley,  Say*s  dt*s<Tiption  in  1K22  jJonr.  Aead. 
Nat.  8ei.  Phil.,  p.  Xi)  loeaten  it  in  ArkanstLs. 

**ltiK  violet  bhwk  and  witb  the  thorax  pale  ebe**lnnt.  The  froiii  ot  the  hrad  is 
yellowifih,  the  thomx  with  iivegray  linee^  the  wing«  rusty  with  lhr«H>  brown  sfmt*!. 
1  Froiii  de»t'riptiiMi  *d  Say.) 

•*It  m  fairly  eonnnon  at  Ames,  Iowa,  btd  hiLs  not  beam  olj^erve*!  m  eapeelally 
aniuiying  to  Ht<H'k,  It  hiu*  a  wide  range,  however,  and  dt^^Tves  to  In*  Htudiisl  svitb 
refereuee  to  it»s  early  stage**. 

"  Hatt  gives  the  following  facts  «»nrerning  the  a[>e<!ie>*,  wdtb  deseriptions  of  early 
stages: 

**  'The  present  8pe<-'iej^  was  the  most  abundant  tabanid  larva  in  the  vicinity  of  Havana 
la«t  spring  ( \HSin),  It  lirst  apj seared  iri  our  lolleetions  September  14,  when  a  numta^r 
were  noteil  swimndn;:  amidst  vctretjition  near  the  margin  at  Station  ]\.  In  tlie  Hj>ring 
thev  were  fonnd  at  nearly  all  of  tin*  stations,  btit  nutre  partiinilarly  in  (^onneetion 
witii  tipulid^  mtiseid,  and  Frii^talis  lHrvii\  in  matt*Ml  lieeumnlations  of  deajd  stemt+and 
leavoi^  over  jnnd.  They  were  es^perially  abundant  Mareb  30  in  FUig  L*ike,  whenj 
large  phni)p  larvje  ap}M:*ared  at  every  turn.  It  wa^  a  hu rpn.se  to  find  a  few  of  tfieni 
tifMin  the  iMjttom  in  ojn^n,  shallow  waii^'r,  far  from  shont^  in  the  ndddle  i>f  Quiver 
Lake  at  Htation  \.     Yomitr  larv;e  liave  Iwh'ii  eonnnon  in  connei'titm  with  larvit  ^1 
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Bithtmrtwrpha  and  IJmnophUn  at  Station  I  since  Mart-h  17.     At  Statioufi  B  and  G 
\\wy  haw  Inn^n  ruinriinn  in  inoint  »lnflH  of  line  nililii^li  wa^itnl  \\\t  by  wavet<,     Piippe, 
were  fmind  in  tlju  Imn^tiint^rageH  May  Itl  uml  2:i     Him*  (.'riuT^'d  May  27  antl  another' 
trie«i  to  emerge  .Inne  2,  but  ciieil  and  was  reniovetl  fnnn  it*i  eaj^. 

' * ' The  larv'ii'  re^eml iJe  t hL>t*e  i  jf  the  Imeoia  ^roup  in  their  «triali< m 
ami  r^«i!(mUir)n,  I  tut  differ  in  their  wtiort  lateral  i»r*ithorat*ic  area^ 
and  lar^fer  nize.  They  tire  like  fttratuM  in  r^ize,  bnt  may  la?  readily  | 
N'parated  from  it  l»y  their  coarser  lateral  Htnatioi^  Htraw*yellow 
tint,  nJender  lateral  vittie^  and  uFoally  (jrrjitHrting terminal stigiimtal 
spine. 
mfi^         7    I  *'  *  I^rva:  lA'n^^h,  45-5,S  nun. ;  diatneter,  li-7  mm. ;  hn>rht  straw  j 

tT^^  yellow,  varying?  in  Kotne  yoniji^  larvf<'  to  nearly  clear  uhile.  marked  J 

^^4  With  Itylit  fiii-roiw  brown  miero^e<ipie  pnljeseenee,  nxiially  paler  at 

^^^^  **  *  Uileral  pri>tbonic"ir  striate*!  arf*a><  nnt  inore  than  half  as  l«m|5 

f^^  a>*  tbedorNil,  striatinji  rsot  tinerthan  that  of  the  middle ari<l  iHwerl 

lateral  :irt*aK  <>f  tlie  iiieH>tb«jmx»  striated  portkin  Hliininj;;  a  ^^maUf 
smooth  hf)ot  aiijoininjir  the  impreK,^'<l  line  m^lnw;  n^iiiaininji  upiierj 
thoratir  areas  a  little  less<"loH'ly  i-triated,  Imt  not  Htnmjili^'  different! 
fn>m  thai  of  the  prot born x;  aUloniitial  lateral  area?*  a  little  more  I 
fhielv  Htriate;  doi-wal  and  ventral  aR^ai^  vvitb  margin  t*triated,  disks^ 
A  J      nearly  f^morttb  hi  arlnlt  larva*,  la**!  wejjment  more  .strongly  **triate, 

2^2  eM|>eeially  liem^tii. 

y^^  *''Oark  anntili  distinct,  bnmd,  inelnrlinji;  false  ftn^t,  a  disthict, 

^'^  traiisverse  d*»rsal  and  ventral  pale  j^ikjI  in  front  of  the  fain.' feet; 

alidoMiinal  atmult  nftvn  uitb  a  nmall  triati^nl^u  Imekward   pnv 
lorityatioii  on  median  line  alMPve.     Pntthoraeie  lateral  space  oeen- 
ifSk  P**'^^  ^'y  tt  1'^'*'   brownish  fut^-oiiH  <|uadnite  sjMtt   in  front  of  the 

Wfl  i  Htriattd  sjnu-e.     Meho-  and  meta-thoracic  lateral  i^tri|»es  iLsnally^ 

tfjf  distinct,  hnt  slender,  scarcely  dilatt^l  posteriorly,  lateral  i^ij^es  «if 

J|^  d  I J  i>ja  I  a  reaj^  1 1 1  serjri  n  j^' ;  I  ate  ra  1  st  ri  pe^  nhu  ve  t  h  e  a  1  w  I  om  e  n  a  b  1 1  ogfc  1 

7  vvaiitinj^^  except  on  k\>t  two  H^^^'ment.**-     In  llieM>  f*tri|«+*,s  the  r>!im>i 

t!ire*A  of  till*  ujijier  und  lower  rows  iire  inilicat4^nl  by  rounded  pale  I 
dntH,  und  those  *ff  the  inner  rown  by  idon^^ate  dot.s.     l^itst  Ht^grnentJ 
with  l»a'^',S(if  n*s]iiratorv  tulw^and  anal  t>rominor»eeenc  ircleil  with 
dark  riiii^p  j<HTje<l  hy  a  lateral  connection,  ita  donmni  with  at  niotrt 
a  shurt  basjil  line  or  pair  of  dot*<  on  ea^'li  side.     C<mr»er  pu^jei*eenee 
of  false  fei»t  tip[H*<i  uith  pah^  browninh. 

**'Main  internal  trarlieie  thick  antl  notieeatile,  wiieciallj  in  young  larva?,  lua- 
trons,  mihparallel.  not  stronjjly  sinnate.  nearlv  straight  poMterir>rly ;  terminal  stig- 
iiiatal  spine  dark  reddi^^b  hniwnp  snuMith,  nsnafly  jfrotmileil  ( ti^.  107,  p,  Kiti). 

'* '  Pupa  9  ^  lA'ii^'th  aliotit :!()  mm.;  diameter  alKinth  nmi.; 
lij^ht  br<*\vnjHh  tiiHconn,  thorax  paler,  t*hi!dn^j;  al>doinen 
ron^fhiy  ImnsverHely  wrinkled  and  Hu^hipaitne.  Palpal 
H heaths  distinct,  as  far  afiart  as  are  the  sehe  Imrne  by  the 
larger  tnU^rclet^  at  the  centei  of  the  anterictr  fiiirface  of  the 
head;  Murfaee  l)*^twt'en  them  rouuiieil,  l>earinj;  a  wmall 
wrinkletl  tnla^releat  iniddl**;  anfeniwiatitl  tnl»ercles  darker 
than  snrr«amdiniij  nurface;  oi-ellar  tnU^rcli'^8  <hstinct;  pnv 
thoraeie  Bpiracnlar  tnl>ercle*<  slightly  hut  evenly  elevateii 
in  a  jilane  pandlel  with  that  of  Ita*  snrronndin^  jiurface; 
rima  nearly  Ktraight  in  it8  outer  half,  inwardly  curving 
Htron^fly  forward  and  endim^  in  a  eont^piemajrt  hook;  free 
margin  <»f  tu berries  roundetl  at  tif», 

''  *  Kir^^talMiominal  with  two  distinetweta'eai'h  side  above 
the  s[>irai"les;  aUl^minal  spira^ular  tula«rcle><  r<»nnded, 
hniad  befiind,  !mw,  Hubhemi.Hpherieal,  rima  lonji,  following 
jMfsterior  1  border  of  tiiln^nde,  ^li^rbtly  curved  at  middle, 
mor»-  slronjjly  cnrvt*<i  forward  at  each  end;  on  anterior 
surface  a  transverse  vjroc^ve  extending  a^'ross  the  lul)erele, 
but  not  a**  loiijr  as  tlie  rima.     Fringes  of  uneijnal  spiiii^, 

often  tipj>ed  with  bku^kisli,  all  liut  two  of  tlie  long  spines  wanting  in  a  brofwl  space 
above  oti  seventh  st^nient.  Tennirial  teeth  nearly  equal,  tipped  with  hlacktsh, 
their  (Knnt»  marking  the  an^le,s  of  a  hexagon,  slightly  wider  than  high.  Ventral 
fringi-  of  last  segment  not  webl>ed  together;  lateral  tufta  high^  on  a  level  with  upper 
Uit^^ral  line.' 


n  I  tj  if  inn:    I II 
(Kfter  Uurt). 


^ — «^ 


J_ 


n  tit  of  li*r>*ii.  ^Ule 
uwlriif  projt't'ting 
ulargud    {fri>m 
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'*In  describing  thiHSfieiM*^  in  1822  (Jour,  Arm\.  T'hiL,  Vol.  Ill,  [>.  31;  t'<jinp.  Writ., 
VoL  II,  p.  53)  Thtiniai*  Say  stiit^^j^: 

**  *Thit*  IH  one  of  the  «|)e(Mee  that  art?  t'a.lkMl  jirairio  Hien.  It  is  numertHU?  in  the 
prairiet*  of  the  8tJiti.-j»f  MiAM4>ori  and  i^  very  troiil»h->i<>rne  f'»  the  r4itt1e.  I  have**een 
cattle  in  the  fnre**t>t  whieh  niaixiii  tht'Nt^  pmirien  wlien  atUrked  l>y  the4*e  insects  start 
Btiiifienly  and  plutiije  iiiio  the  thirket8  that  thf  hranrhi^  may  (livt_^Kt  them  ot  their 
enemies.  Trtiwk"r>^  are  mneh  ink'*inimtMh'd  hy  tlji^m;  many  cover  their  horw^  with 
canvas,  ete.,  tu  »*hid<i  tfu'm  from  their  attii^-k^,  ^r  rest  in  «ume  t^hiided  or  wehide^l 
f^itiiation  durinix  that  ('mrt  of  th*»  day  when  they  art"  thu  n»w^t  ahnmJant/ 

**  Nn  Hijeeial  mt- nf  i<>n  is  mailc  ui  it  in  Mjlii}*i'*|iit'nt  wtirkn,  l»ut  wv  know  it  to  K*  fairly 
conmton  in  Ihi*  >nH^iH.sipj(i  Valley.  SiiyV  a(Vf>nnt  prolKihly  *'oVfrs  It-rnlxiry  nutKide 
of  the  |ir«'?*ent  Statr  ill  MisH«uiri:  and  Wit*«l«^maiin  <  vidi^  <>.  S.  Cat.*  j*.  22)  if*  anthorily 
for  it*«  ijitnirreiKV  in  Kentucky. 

•*It  is  a  nither  lar^e  ^pei'iej*,  nearly  fonr'tifths  of  an  inch  Ion*?;  the  thorax  Rniy, 
with  hrown  lines;  the  alMlnnien  hlack-hmwn  with  a  jfniy  I'l^ntrai  Htri|>e,  which  is 
wident»«i  on  tht*  middlo  K^mcnt**  and  fonniHtH  »tf  trian^rnlar  H[Mit**  <m  the  fonrth,  fifth, 
and  ttixth  Mi'^mentM, 

EifHoi'KAN  Kahfly. 

**From  tho  statementF  of  ?inro|MMin  writern  tiiiM  is  apparently //i*'  gadfly  of  Ennifte^ 
or  at  leai^t  the  om*  which  is  partirnhirly  f  niulih'^iinia'  tn  rattle. 

"Accrmlinir  h»  LinmcUH  (Synt.  Nat.,  Turton  TnuiuLp  Vol.  Ill,  p,  H7),  it  tidialiitfi 
Knrujje,  and  \n  I'Xtremely  IninMe^ime  tt>  cattle. 

"The  eyef?  art*  jjfrwnit^h;  Ijaekofalxlnmen  with  white  triaugnlar  lungitndinal  spot>«. 

"The  early  stajircs  of  thin  sp*'cieH  were,  tract^l  hy  I>e  tleer  (Mem.  Ins. ),  who  found 
the  larva  to  l»ti  tern-Htrial  and  ramivoronH.  HLh  oht^ervatioiKM  on  thia  sf)tH'iefl  wt^re 
the  Urni  giving;  information  iiiKin  the  ea.rly  lultMt^^  «»f  the  Tuliaiiidji'. 

T«»a  liANimn  Bkbiosic  Fi*v. 

{Thrrhpkrirx  rinHn*!  Fiib.  > 

**The  Wiuie<l  breexe  fly,  or  uran^t^-lielttHl  horsefly,  ift  a  wpecieH  of  somewiiat  larger 
siyjt  than  the  ^rt*t^nht*ad*  It  in  mther  It*88  abundant  than  tin*  black  breeze  fly,  which 
it  ftomewhat  rest- ndilen,  exc^ptin^  the  onmiare  or  reddii^h  Umd  on  the  alKiomen.  It 
IB  limited  more  In  the  F4iHtern  Slater  It  wa^  deHrrilxMl  hy  FatirieiuH  ]it  tiie  wime 
time  a«  TaUmim  utratnn  (Knt.  Hyj*t.,  Vol,  IV^  {>.  .'166). 

Il3tm<U4tptjita  phivinth  Linn, 

"Aceimling  to  Kollar  thi«  is*  one  of  the  nu>st  iroulile^otm*  sfU'cies.     lie  Bay»: 

•*  *lt  IH  not  nnich  larjiftM-  than  the  connnon  horsefly,  and  in  chiefly  diHtin^uit<he<l  by 
itK  tarjje  y[,n^m  eyes,  thron^?h  each  of  which  run  r«ur  bn»wn  undulating  Ijandn. 

"  'The  body  Is  gniy  with  hrovvninh  cros.^  Htripes;  the  vvinj^Mgriiv  with  tirown  spots. 
1 1  frt^fpicnts  mea<h>Wf<  and  pa«turcj<  and  altai'kn  ln»rse*4  ainl  liortied  cattle  in  «ultry 
wtnither  bef**rc  rain,  nor  dut's  tiian  escajM^  Althongh  the  wound  it  in  flic  ts  is  sharpy 
it  does  not  prtHluce  any  la,<tin^  itching  or  hurnirii;/ 

"Thii*  Htat4"m*/nt   rcgartling  the  injury  caused  does  not  itgree  entirely  with  the 
'»|ttiitement*«  of  other  anthoritiei*,  for  in  Kirby  and  Hf)enw*a  Entomology  (p.  93)  we 
fin*!  a  <|iiolation  from  MacL<»ay  which  reads  &^  f<dlows: 

**  *I  went  down  the  other  day  Uy  t!\e  country,  antl  was  fairly  driven  out  of  it  by  the 
ll!ttruU*tpoUt  iJiititUijt,  which  attacked  ine  with  such  fury  that,  although  at  Iaj3t  1  did 
not  venturi'  heynnd  the  dtwir  witlntiit  a  veil,  iny  face  anrl  hands  were  svvollen  to  that 
tlegret*  ai*  to  l>e  sc^ircely  yet  recoveri'<l  fmm  the  t'ffects  of  tlnir  ven<jm.  I  wtu*  obliged 
on  mv  return  to  town  to  Htay  two  ilays  at  hnUH*,  Whenever  thiM  inw^i't  bites  mc  it 
han  tfiii*  effect,  and  1  have  never  ImWi  abh*  to  diHcover  any  remedy  for  the  torture 
ItpuU*  Uic  to.' 
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"AIhci,  in  Liniifeua  under  the  description  of  tlje  fljifdei*: 
**  *Like  T.  nvctttictut^  thi«  little  inaet't  lixei4  cjii  the  handn,  fai-f,  and  legs*,  exciting  a 
painful  infiiinnnffltiyn  in  the  i>art  wher**  it  lia^n  dmwn  Wood/ 

TiiK  Ear  Flv* 

**ThiH  is  a  rather  j^rnal!  t^ijedes,  yellow  in  color,  with  blai^k 
HtriiMr'^s  anil  a  hrna<l»  ^nioky  hand  atTtiwe  thr  luiddli^  <if  i^ai'k^ 
\\\\\)i,     M  wa«  d*^t  ril>e<l  in  IH21  by  WitMh-mmin,  Imt  without) 
rt^ft'tvnri^  tn  itn  hahit^. 

'^  It  iH  mid  to  1h^  vt^ry  tmnlileHinie  in  the  woodwl  regions  of  j 
th«'  !\liHHi!^**ippi  Valley,  direetinji  its  attacki^  lurtirnlarly  n(M>n  j 
liorw*M'  ^^^t^^  in  t  unsH^tinenreuf  whieh  it  iw  i  uniiiioiily  talle*.!  the! 
*ear  Hy/ 

Chrif»ttpt  univitiatiiM  Macq. 

*'This  iH  ft  <^nnn< in  ajw^eies  in  the  prairie  region  anil  is  recorded 
fninj  IhiRtrict  of  t'olnmhia,  Maryland^  Ctuinerticnt,  New  .Terst^y, 
and  Kentniky  by  Ontt-n  Sa^'ken,  U  apjjfar-s  in  Ik-  the  nuist 
coninion  Hi»ecieMat  Aniefl,  Iowa* 

Chriimpfi  niijfr  Mftt'q. 

*'A  similar  sjHH^iet^,  black  in  c<*lor;  also  very  eoninjon. 

(%rffJinpK  qutuiriffitiaiwt  Say. 

*'Say  dt^i  rilK^d  this  sj»ei^it»j^  in  1K22  as  in  habiting  the  ri%ntm 
near  the  H*>c*ky  MounUiinn.  It  in  ol  a  j^ray  eolur,  with  fimr 
loniritndinal  brown  lini^  on  the  thorax.  The  wingt^  have  a 
iarjje  lirown  spjt  on  tlic  front  margin.  It  in  nearly  twii-fifths 
of  an  inch  in  length. 


FlO.  10^,— Cfyrj/mtjut  rit- 
fatk4^:   lurvii    (aftiT 
'  Hurt  J. 


*H*ctnirH  in  South  Amerim  and  the  Wt^t  Indies* 

**Thi8  8pede«tf  easily  recog* 
nized  from  the  figure^  \t^  widely 
diBtribnte^L  (teten  Sacken  re- 
corded it  fn*m  Maine,  New 
TI  a  m  p8  h  i  re ,  t^anaila,  Itlaho, 
Montana,  antl  Yukon  Kiver,  It 
o<*<*ur8  at  Amen,  Iowa,  and  tionl>t- 
less  throughout  the  northern 
MiaHia*^ippi  Valley  at  least. 

TlIK  Ihl'IIJHOMC  ll>UKM  Tabakiw, 

{Uimiftpti  fiippttlMtfttfjitleM  vUdricb.) 

'*  Under  the  above  name  Mr. 
J,  M.  A  Id  rich  hi4>*  tleniTiiietl  a 
very  }>tH'u1iar  fly,  that  ha**  the 
structure  tif  the  tal»anide,  but  tlie 
penenil  appoaram-e  of  a  hippo* 
lK>i!ft"id,  although  it  in  not  known 
but  only  >^urmiH€^d  that  it  nmy  bave  a  [«ra.sitie  or  Hemii»arawitir  habit 


PlO.  HW.' 


chrffikfit^  ftnivUtalus  (nrticlnat,  frcmi  drawiac  by 
Mli«L>8iiniv«ijK 
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•'Rinre  nothing  M  kuowii  a,^  t/i  fhe  habits  or  the  early  ntai^es  of  the  s»|H^cie8,  ami  it 
won  Id  tHH*fn  U*  ix"  of  v**ry  ran*  inriirrLHire,  it  will  jiuffice  for  I  he  purpose  uf  this  paj>er 
niliiply  to  refer  to  tlie  original  de«:ription  ami  figure.^  (Psyche*  Vol.  Vf  t>i>. 
3:^6,  237).'* 


Fia.  111. — Otri/mtpif fHfjrtt  (orJiritiiil,  frtini  drowinif  by 
Mij*  L.  SiillhrtM  I, 


TlIK   STv\I11.K    Fi.Y    (SroMftXYS  calgttrans). 


Flo.  lV2.Slftmujtf/>*  tttiviinm*:  AtJult,  Innn.  jHiiMkrnim.  mIi 


nUiij'Ltl  |on|i?iTml). 


[Dr.  Cun■\^^  ofjsi*r*vMtioiis  tueiitioiied  on  pii]tr*«  ^**  iimko  it  advisji}>lr  to 
iiil  f  i  a  ( e  w  w  or  ds  r  o^a  r  d  i  ri  ^  1 1  h>  biting-  s  tii  h  1 1*  fly  ( *Sftf/j  i  fhrtj^  i  a  left/  'r/  h^s)  . 
This  iii80i!t  18  suUHHV  hut  si  mi  la  r  to  the  ruimittJii  hoiino  Ay  {Mmca  d^mit^' 
tftui),  ftir  which  it  is  fronufiitly  loistukeii,  Dospitt*  its  mimtv,  it  is  not 
eoiitiiied  to  slaljles^  hut  frLHjuetit!!*  also  groves  and  ev«!n  houses,  some- 
times* V^itinjif  man  and  eausiti^  eonniderabte  aimoyaiico.  It  is,  in  fact, 
this  insect  which  lias  givcri  rise  to  the  |xipular  idea  that  dies  hite 
before  a  rain.  It  i» reeds  in  dun*^,  so  that  a  proper  dii^iMJsitioii  of  tliG 
manure,  as  sug^tNsted  on  page  128,  will  prevent  its  undue  increase. 
This  tly  is  very  i'ommoir.  anil  has  a  wide  geographical  distrihutioii»\ 


KA0AirA.  OE  TSET8E-FLY  DISEASE, 


111  t*oruiectioii  with  surniitAvill  Im-  of  iiitd'cst  to  tbn  rrudtn*  Ut  ho  iible 
to  t'DHipiiiv  siimi"  fjf  t\m  rt'c^ent  n^sults  ohtauuHl  (nnn  tht:  nhidy  (*f 
img;uiii,  or  Ls«*tsr»  Hy  iHscmhc**  To  supply  the  TViMH'SMJiry  (hitii  \Vi»  appoiid 
here  an  Hi'rount  i>f  thi'^  invostitrntions  recently  puhllslird  hy  Kaiithsu'k, 
Dtii'hani  c^c  Bluiidford  {isl^Sn,  pjK  KM*- 1  is).  Tlio  report  is  rcprintt'd 
in  foil,  as  it  is  not  i^t*m*mtly  arct*ssihU^  to  physii'iaiiii  and  v'et»jriiiariari&5 
!ierf'  and  in  tht^  Philippines. 

'*  t)n  nai^na,  t>r  tt*t*tiM*  ily  (lii<e4U»H.  ( Rf^jwirt  iiia<l^^  to  tht-!  Tf*eti«.^  Fly  Ci>imnittet^  oi 
the  Rin'iil  »S<H'jety  u(  iilf^vTMithmH  ami  Kx|KTiiiit'ijtt;^  rarrii'il  «mt  fnnn  Novemlx^r, 
mm,  to  A«^i^*t,  IHHH.)     By  A.  A.  Kaiitiiat:k,  I[.  K.  Durhiiiii,  nnd  \V.  F.  IL  Blanaforr!. 

"' At  die  re<|ot*8t  of  the  Colnnial  (>lhiv»  the  Knyul  Society  nl  l^imluii  ajijMiitiU^l  a 
committee  to  coQ|iemt«  with  Sur^L'ori'M4ii(*r  Bnire  in  hi?*  fvtst'an'h  ujion  uagaiia»  or 
the  tsetse  fly  (lij*ea8e.  This  **oiuiiiiU*^e  iritru.sft^^l  an  with  the  actual  oxfMmaiental 
work.  Tht*  4>bjtH*t  w;ii*  tr*  Htudy  ini^aim  syHti^umtiailly  In  ordiimry  lal^oratory  ani- 
mals, to  invt^ti^ate  the  lifi^  hitt|<iry  of  the  liemat<:>zoon  diH'overe<J  hy  Hrui*e,  and,  if 
|>oM»<ilile,  to  diw'over  iiietliiHLH  of  j>reventioii,  cure,  nr  hnninnizalinn. 

''The  fiiaterial  for  t»ur  ol»t*ervati^>ns  wium  ohtaine<l  in  the  lirsl  inwtiiuee  from  live 
lilit^t  of  a  du^  infected  hy  the  dis<.*ii:rH^  on  tfie  voyage  frnrnj  Africji,  and  lirou^hLto 
Km*  I  and  in  Nnvemlrer,  IHliH,  hy  I  Jr.  \VaKhorn. 

'*The  invewtipition  waH  ))e>nni  at  oin***  at  the  |niUniUT^|jical  lalMiralory  of  St.,  Bar* 
lhi»lMnicw'8  Ihif^pital,  htit  in  F'ehryary,  IWIT,  wajB  tningferre«I  in  ttjc  f»iithohj|j:i<."al 
laboratory  of  the  fniverHity  of  Cam  bridge. 

'*  The  Urmatontfm  of  aai^ana  hai^  ai  ready  t>t*eu  doecriljeil  by  Hnice,  and  is  clo**tOy 
allM  to  the  7V.i//jfi//^wrw^^i  nf  HUrra.  We  have  t»ad  no  oiijiortimity  of  HtndyiiJK  the 
latter  diBea**^,  the  relation  of  wliicti  Ut  na^tna  w  referR^i  to  later.  The  jiariuiib'  dis- 
co verted  and  d*^Ti  I  Mil  by  Honjr*'^  in  a  tturne  in  Altri^ria  in  ali?<t  Miiidlan  in  Knxhsh 
8t*Wi*r  rat^  {Mn}<  divHrnnnun)  a  Tr^fpitti*nvwnt  {T.  jntn*jtiiniji  [7\  t^iPitn])  iHo^X'aiHionally 
fonnd,  tnit  this*  ipj  qnite  distim  t  from  \ht^  hciiiatoitnun  of  imgana,  Initli  in  it**  morpho* 
logical  appwirance  and  in  iIh  ]»athM^*nic  effe^-t**  (  ruk  injrn). 

**Oatfl|  dogs,  mioe,  rahhit«,  mU*,  iKith  sewer  rata  (Ma*  tltetitmmtiJf)  and  white  and 
pieliald  rati*  ( Afiw  rr/WtM),  are  hii^lily  Huwej»tilile,  ami  in  tliem^  animals  tlie  diseaw 
ban  prove<1  fatal  in  every  ciise  of  infection  which  baa  lieen  allowed  to  nin  lo  a  ekitH*. 

**A  t^ingle  hrdijthiHj  inocnhitetl  wiii^  rcadil)'  infcited  and  died  in  17  days,  8C>  that 
thif^  animal  proljably  j>oKHeMt»eH  a  hi^h  '«nh«ceptihility- 

**A  single  th/uhy  wius  intK'ulate<i  anil  was  killnl  12  weekw  later,  beinjr  then  iu  a 
weak  ititiditinn  and  near  dyin^;, 

"Two  hftr>ie:*  have  been  intHrulateilp  one  a  gtronpr  H»d  well-fed  eart  horse  (Ra»- 
maxv),  which  survivetl  7  weeks,  the  oilier  a  rather  old  animal  (fsee  under  xebiE 
hybrids),  which  mirvived  only  8  days. 


HO 


•AnnaleH  dtj  rtnstilul  Ta^itenr,  \%m,  p.  716. 
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**A  h(mf^-lff*k  ha^  alpr>  lH*en  iiiorulaU^^I;  it  dit^l  7  ni'nithi*  afterwRnlfi  without 
ehowing  iiriy  lei^ions.     All  tlit;  iTUK-ultttioiii*  nisule  from  it  j*roved  iit^'ative. 

*'Tvvr>  hybriili*  of  zobm  and  horse  ( ^  ztOim  and  9  honsf,  and  ^  iHirm-  uthI  9  rjAiTu) 
and  one  hybrid  of  zebra  and  mt^  (ftSH  i  and  9  zobni)  liave  alMu  ln-i-n  inm-nlated. 
The*ie  were  kindly  pnt  at  the  diaimml  of  the  Hiiyal  8oeiety  by  Pmf»  ('ixssar  Ewart, 
of  Kdiiiburg,  in  ortler  to  gee  whether  nneb  hybrifln  are /efnM_'t<.>ry  to  natrana. 

*'The  two  fonner  were  infeeted  by  jilun^ing  a  la^etlle  wett*j<l  \^ith  nnj^ana  bloiKi 
l>eneat!i  the  skin;  the  latter  rei'eivetl  a  don**  of  I  v.  e.  of  the  Rime  bhioiL  Ail  of 
them  died  in  alKjtit  H  weeki*.  t Miring  the  t-unree  of  thediseiLse  thi^y  nboweil  imegnhir 
ri«e»  of  teniperatun%  H<jmetime?<  up  to  -lljr  il  Vanalimis  in  the  imndn^r  of  hema- 
tozoa  wert^  a»4c'ertaimMt  in  the  ta^*  of  the  hf>rHe  byhriilw;  on  .s<>me  ixf^aj^iniLH  they  Wi're 
i*pbnndant  (Cj^i^OlK)  i»i^r  i'.  m.).  WbenevtT  the  ihjiikey  hybrid  vvtt.s  examine<l  at  the 
esrher  Htage  of  the  dhiess,  the  hematoy,oa  were  fonnd  in  be  either  Mt^mty  or  aLm^nt. 
A  horse  which  wan  iuoenlatefl  a^  a  eoutrol  die<t  in  H  dayn,  witli  very  abundant 
hematozcta  in  il«  bhwHl;  thin  animal  Jiiu»t  tmve  bei*n  iie<-uliarly  miseeptible  to  iia^na^ 
a8  no  other  eat»i*e  for  death  eould  be  fonnd  at  (xwtinorlem  examination.  There  it*  no 
r^a?»«jn  for  «up[M>8in^  ttml  the  hyhriiln  exiuhi!e«l  any  m<vre  refrartorine>v«  iban  other 
homi,^  or  iiHHt^. 

*VKooh'  retx>rt*'  on  attempts  wiiirh  he  made  to  itife</t  two  Masai  donkeys,  and  two 
crosses  from  Mu!*i*atand  Ma^^i  donkey**.  N(»ne  of  dH*f«e  showed  any  .symptomH  of 
the  di^^a*»e  up  to  3^  nionthfj,  nor  wen-  hematozoa  dijJ4*oven^l  in  (Ijeir  IiIixmI  at  any 
time^  although  re{ieate<.l  examinatiouf^  were  made.  Consetpienlly  there  i>*  no  proof 
that  these  aninmlw  were  really  infeeted.  In  our  ex[x.^riem'e  seraieh  imwnlations 
sometimeB,  though  rarely^  fail;  on  the  other  hand,  inoealatioiw  by  piiiirtare  with  a 
nee<lle  or  l>y  aetual  injetiion  do  not  fail;  Koeh'H  anhnalfl  were  ino^uilated  by  the 
Heraleh  inetho<l.  It  should  Ik*  added  that  all  bin  ri»ntrol  infections  were  mieeeuHful. 
Me  flid  tiot  find  that  oniinary  nmle.«  hIiowwI  any  iuinumity. 

**  Wiili  regard  ta  tptitwa  /rij;w,  at  lirs^t  we  tboujrlit  tliat  they  wen*  refraetory  under 
normal  eomlitioiw^  and  that  it  wm?  |Hj*i*^ible  to  infeet  them  i>nly  after  tlieir  re-^ktanee 
hail  been  re^lueed  by  ]>lee<JinK  or  other  inlerferenee^?. 

'*We  found,  however  that  ^niinea  pip^  are  wunreptihle  {ai  nagaiia  under  ordinary 
ifrnditiont*.  but  that,  as  a  rule»  thedit»eaHe  in  them  it*  more  prolnu'te*!  than  in  rabbits, 
ratH,  miee,  eatn  or  do|fs,  and  even  horees;  «o  that  they  are  diHtinetly  more  remstant 
than  thewe  aJiimaln.  In  no  instauee,  h^iweven  ha>*  recovery  ensued  after  lieiiiato^i>a 
have  ome  ap|M'ared  in  the  bhwiil. 

**Ae<'ordin^  to  unpuhliMhed  observatiiuiH  by  Bruee  ui>on  the  tfj<n>:e  lly  dim^a^^  in 
8outh  Africa^  it  apjiearw  that  native  ffuata  and  Atterp  aiv  to  H*ime  extent  refraetory, 
the  d»tfea4»e,  aw  a  rnle,  running;  a  rhriiuir  eouifn.^  { live  mimtht*). 

**A  wtmkttj  [  Miuyifftif  rfumijf)  wslh  also  tried.  It  dieil  in  atnait  2  weeks  in  an 
tt<lvance<J  cftndition  of  f»ulmonary  tul>ereulo*<iH,  hut  the  pre-»i_*nee  of  abnndatit  bema' 
tozoa  had  t>eeri  deterniine<J  in  the  IjhKjci  dnrin^  life  up  Ux  the  time  of  death. 

*'A  ujmW  was  itijeete<L  lt,Hhowe<l  hematozoa  in  it^  IjlrKwi,  and  died  a  fuw  days 
later,  but  death  aim  tint  irrtainiy  wa.s  hiistened  by  the  effects  of  eaptivity. 

**Piifeoii8  are  the  only  ftirth  wliirh  havi*  yet  In^en  trietl.     The  pi^eojjs  after  ini»i*u- 

iun  did  not  jthow  signj*  of  the  diseiLNe,  nor  wrti*  their  bhwMl  infective.  It  may  l»e 
nientioiieni  thiil  Bruce  trieil  South  Africati  hntJ*  without  »tjeee««is.  Further  cx|M^ri* 
ment*  with  birds  are  in  hand. 

**yijtituf  tittifitnjji^  if  PiiH<eptihle  f  kittens  and  [Hippie**),  a«  a  rule,  tiave  died  earlier 
than  adnlt^,  and  while  snckliiijr  they  are  still  inort^  highly  pretli«iK>sed;  young 
guinea  pig»,  however,  are  comfmmble  to  older  ones  in  their  resistance. 

**The/c/u«  in  ^dero  of  infecte^t  ral)t)its,  guinea  pi>ft*,  or  rat-s  i«!  not  infected,  alttioogh 
the  m other's  bloo<l  may  contain  a  large  uuirdK-rof  hematozoa.  The  latter  art?  to 
be  foQnd  in  the  placenta,  hut  not  in  the  fetal  hlo<wh     Similar  observations  have 
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alsu  lH*en  tiuuiu  Ijy  ljewi«»' Liii^'iud,'  ainl  RonjK^et/  ijj  tlu'ir  inv^tjgatioisg  on  allied 
IwiimUjtiM. 

11.   fhiniliun  of  durtm  in  ffte  tHfftrt*tU  miimcdx. 

**\b  win  l»H  8tH»n  fruiri  tli*'  fijfiirf}*  ^iv^ii  brlnw^  (lie  k'thal  pL*ri*>fl  varit_'8  somewhat 
in  eiu'h  s|j<*<.'if**  of  MiiH*v[)tU»U'  uiiiiiniK  Tlit*  ihinUinn  of  the*  dii^eu.-H.-  apjJi^an^  To  tlej^c-nrl 
l>ri»)ii|«*ny  upon  tin*  imlividual  .hiih;i  i^ptihility  mthicTthan  ou  fheuwKkMif  in«xulatii»n 
or  tht'  (|iuititiLy  ai  uiftHaivu  iiiakTial  iutrtxhirtHl.  ThuJ3,  of  4  mlibitjH  iii*K"iilate<]  in 
thi'  aanii*  manner  with  the  same  maUtriaJ,  3  dieil  on  Uio  tw*^lfth,  tvventy-iii>t, 
aiul  twenty-fourth  days,  rt'S|>L't'tivcly,  while  tlie  fourth  was  kille<l  on  the  forly-tirHt 
day;  many  nimilar  in^tanres^  ronM  1>e  cittHl.  Nor  does  a  larger  Quantity  neees^Harily 
determine  a  more  nip  id  deatli;  tluiH,  a  nihhit  whieti  han  receivetl  the  wlmle  hlooil  * 
another  rabbit  eoiitainin^  mnneroiLs  lieiiiatozoa  may  survive  lon^^er  than  the  ndni- 
mat  ietlial  [ferNMl  for  mhbitit.  We  have  nul  been  aide  t*Mlehne  the  ronditi(*iLM  wfdeh 
lieternunt^  ttiese  variati'.m.'i  in  tjuweiitihility.  Rotigtit  Urn*  rnjU^d  similar  variationi*  in 
till'  h*thal  ^H•^*Ml. 

*'The  ratio  ul"  tlw^  minimiil  to  tlu*  maximal  lethal  perirxb  in  ahont  I  to  5  or  I  to  ti  hi 
rahhit>f  and  mis,  and  1  to  9  in  guinea  t^ip^-  The  numlier  of  other  animak  hioculated 
hai*  nt>t  htH*n  Hutticiently  ^reat  to  determine  a  natiei factory  ratio. 

'Mil  onrexjrfTiniiMitfl  dftjrn  nnrvived  an  infei-tii»n  14  to  211  days,  eAts  22  to  20  daya,  rata 
fi  Ul  2H  dayK,  mice  8  Ui  25  dayi^,  rdl »hil*'  Ki  to  hH  day**,  ami  j^uintfu  pi^  21)  to  183  dayn;  the 
avem^je  dui-ation  l>eing  fc>rdo;ra  IH  day?*,  for  rat,*^  24  days,  for  rat^s  12  days,  for  mice 
13  days,  hir  rah  hi  in  30  days,  ami  for  >^innea  in^v  W  days. 

**Sinee  tlie  eornmemeinent  of  the.se  experiments  a  larj^e  mm i her  of  animal«  havo 
l»*en  dealt  w  itii,  and  thnH  an  extensive  serie^s  of  cross  irux-ulations  lian  lieen  earne<l 
otit;  l>nt  we  have  foinul  that  thednration  of  the  ^lisease  i«  notde{»endent  on  the  kind 
of  animal  fnun  wliicli  the  hematowia  are  ilerived.  No  eonstant  modifieation  la 
therefore  effected  l»y  imsRaji^e.s  either  in  the  dire^'ti^m  of  att-enuation  or  of  incn^ased 
virulenee.  This  *^tatement  is  eomplelely  home  ont  by  Bruce' b  ohservatiorm  on  wild 
anifiuiU,  as  well  as  African  sheei>  ami  iroati^,  for  he  funriil  that  the  hemat'ozoa  of  t!iese 
animalH  weR*  a.s  infective  ivs  thoj^e  olHaiiie^i  from  highly  wnm'eptihie  animaln,  such  as 

///.    Modi'  ttf  inortthttlon, 

■'ImHultitioiis  ha\e  Ik-'cu  itiaih-  with  tli**  hlotnl  uf  an  infei'tcd  animal  j^ntwu- 
taneounly.  irjiraveiioiLsly,  or  intrnt>eritojieallyj  or  l>y  applying  a  ndnnte  antl  often 
minimal  (piantity  *>(  infeited  1»1o<mI  to  a  sn|*i»rticial  scratch.  Il4ilihit*<  have  also  l>een 
iritH-nlatcd  in  tlic  anterior  rhamhcr  ni  the  eye;  and  rata  diroctly  into  a  lymphatic 
gland. 

'*BlrK«l  taken   from  diseiu*e<l  animals,  altlmtij<li  whowinji;   m>   hemat^ixaa  wh*? 
examjne<l  micri>Hcc>pirally^  has  freqneiitly  l>een  provtHl  to  be  ftd!y  infective,  bo  that  i 
ajurt'urs  that  a  sin^He  heiiiato5;o<»n  i>r  at  any  mtc  a  very  small  nnndier  of  them^' 
siireeHMfally  introdiircd,  are  rai>ahle  of  produrnig  the  dineast*.     At  pre*H*nt  no  metho* 
of  tfraduatin^  the  dose  iifipears  possible,  t^ince  a  minute  iinantity  is  iu?  effectives 
niurh  lar^n^r  *jimntiTies,  lliiiugh  the  lethal  i»erio«i  may  be  somewhat  j^rolongeiL    It  i 
alsi>  t^'^syible  I  hat  nnrti^cognized  hiniisare  present  in  these  ciise?^,  thiHi^h  it  should 
added  that  in  some  instances  when.-  no  heiiiatoKoa  are  found  in  simple  fllma  we  were* 
able  to  delect  them  by  means  of  ctjiitrifuisaliziii^  the  hkxxL 

**8«c<*t*s8ful  ituM-ulatiodj*  have  also  Ix^eu  made  with  lyuiphatic  gland^  apleen,  Ixme 
marrow,  aciueous  hunitir,  s*'run.s  fluid,  edema  tmnsudation,  and  testicular  juice. 

**The  inculmtion  jieriod  and  the  dui-ution  of  the  diseiLse,  an  alreinly  jMUtited  onl» 
are  not  entirely  dei«ndeut  upon  the  iiuinliier  of  hemato/.oa  in  the  material  injected, 
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Br  the  gource  of  the  mfe<^tive  nmk^rial.  Th«i»,  tlio  htTiiatozoii  oi  lymphatic  gland s^ 
Elite.,  are  as  infective  an  thot»t>  of  thi?  blofMl.  The  duration  ot  the  disease  is  not 
materially  affei't*^!  >iy  the  mode,  nf  inoenlation  adopter],  and  is  about  the  J-am© 
whether  llje  infeetiim  waa  lirought  about  by  i*nlx*utaneons,  intravenous,  or  intra- 
peritoneal injection^  or  by  a  ssujjerficial  Hcratt^h. 

*' Material  taken  from  the  IxMJies?  ni  animali*  twenty-four  hours  or  sometimes  le«» 
after  death  ii*  hardly  ever  infeetive,  even  when  several  eubi€  rentimeters  are  injei'ti^Hl, 
Sf»  that  we  have  no  evidence  of  a  resisting  or  sporing  form  which  s^nrvives  in  the 
tissue^t  or  blood  of  the  dead  animal  and  is  inoeulablc  int«i  other  mammals.  It  uiiigt 
be  added  that  putrefac^tive  changes  often  eet  in  with  great  rapidity  in  tlie  bwlies  of 
an'nnal!^  dea^l  uf  naj^ana. 

*'BU>oil  drawn  fr<im  the  living  inferted  animal  and  kept  oi  tnin*  in  an  a*«?ptie  von- 
dition  retains  its  infe**tive  power  at  mod  for  3  or  4  days,  but  this*  period  is  generally 
lefs.    Complete  drying  also  renders  hlocKl  noninfwtive. 

*'Blootl  heat€ti  to  50*^  for  30  minutes  invariably  be<'omes  noninfeetive,  even  ia 
lai^  dfises  (such  as  4  c.  c.)»  while^  when  heated  to  46°  C.  for  half  an  honr^  it  provett 
infwtive  in  une  out  of  two  case??,  id  though  appurentlv  the  hematozoa  had  l.>ecome^ 
nonmotile — at  least  no  motile  forms  were  detect<^d  under  the  microscope.  But  even 
in  this  eatHj  the  h.*thal  jw^riotl  wa^t  nut  jiralonged. 

*'Inf«>etion  t)y  fee«1ing  has  l>een  attempttnl  liy  means  of  a  number  of  experiments* 
Sometimes  it  was  sueee^sful — in  most  cul-^^s  unsneet^ssf nl ;  so  that  it  hai*  tH.t'med  to  ii* 
that  the  possibility  of  infection  by  the  mouth  de|>ends  nu  accidental  lesions  about 
the  mouth,  nose^  ears  (in  rata),  or  alimentary  tract, 

**0f  a  numlK*r  of  rati?  fed  on  organs  of  nagana  animals  only  a  few  ae(|aired  the- 
db?ca>^,  and  these  invariably  showetl  superficial  lesiouH  of  the  snout  and  ears  fhie  to- 
lit*e.  W^ien  fed  ujKJn  infettive  material,  tiiey  bury  their  snouts  in  it  a**  well  a«  scratch 
their  earB  with  their  blinxl-t^tained  forepaws.  Furthermore,  in  the  rats  which 
acqiiiretl  the  disease  through  feeding,  the  cervical  glands  were  always  enlargeil 
moat,  wbicli  proves  that  the  bematozoal  infection  uuist  have  taken  i>lace  in  t tie- 
head,  for,  au  we  shall  nhow,  the  primary  infection  travels  l>y  the  lymidiatics. 

**  A  cat  fed  re[>eatedly  on  [?oft  tiMsuet;  of  the  bodice  of  infecteii  dogs  and  cat.<,  and 
sub»e<|tiently  on  the  brKlies  of  dead  rata,  died  at  a  time  eorre^j>ondiiig  by  lethal 
I)eriod  to  an  infection  at  the  first  meal  on  rat^i*.  We  regard  it  as  probable  thai  fiouie 
splinter  of  bone  caused  a  superficial  lesion  tbrougli  which  the  heumtozoa  were 
enaliled  to  enter. 

*'One  rabbit,  fed  carefully  by  meane  of  a  piiiette  with  large  quantities  of  infected 
bltMfd,  never  showed  the  slightci^t  sign  <jf  the  dineaae.  Rouget  (189ti)  also  failed 
t4^)  infect  animals  by  the  mouth. 

**Two  rabbitF,  into  who?*e  cotijunetival  sacs  several  drops  of  blood  containing  very 
abundant  beniatozoa,  and  a  tliird  ral^bit  wlioi*e  eye  was  brotight  into  contact  with 
one  of  thest*,  did  not  l>ecome  iufecttnL  We  pre.sume  that  Rouget' 8  positive  results* 
by  this  method  were  due  to  some  accidental  lesion. 

**  A  dog  Huffering  from  the  dii^^^se  did  not  infect  her  puppies  during  the  lasrt  14 
diiys  of  her  life,  nor  did  these  puppies  infect  their  foster  mother  (j?he  cat)  after  they 
hati  been  inoculated. 

*'Nor  have  we  observed  transmission  id  the  diseajic  through  the  motlier's  milk  in 
;?uinea  pigs.  Kouget  alludes  to  a  doubtful  instaneeid  infection  by  coitus  in  rabliits  l>y 
means  of  the  spermatic  fluid.  We  have  not  detected  hematozoa  in  ai>ermatic  Uuid 
obtained  from  the  vesiciihe  seminales,  and  t:>elieve  that  in  Kouget's  single  positive 
case  there  may  have  been  direct  infection  from  the  jieniH,  which  fu^ere  considerably 
in  rabbits  and  may  l»ecome  excoriat<?<t,  so  that  it  easily  bleeiis. 

**  We  therefore  do  not  believe  that  it  is  po8J?i!»le  to  infect  an  aniniai  by  feeding  in 
the  ab**ence  of  superficial  lesions,  ami  in  this  respect  we  differ  from  Bruce,  who  seems 
to  imply  that  the  hematozoa  can  pia^a  through  the  unbroken  surface  of  the  aiimentary- 
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I  71'  Syinptoim  and  cour§e  of  iht  dxMOiie.  ' 

**T}iese  vary  somewhat  acconlin^'  to  the  nature  of  the  auinial,  l>ut  there  are  certain 
8iriking  Bymptoms  which  commonly  oot-ur  in  difft'ront  groups  of  animals.  Theee 
niay  therefore  be  regarded  a*?  the  nio*^  characteristic. 

.  **  L  Muscular  wcustiug  and  hitu  of  jtowtr  are  evident  in  all  but  the  small  animali?.  In 
rats,  mice,  and  guinea  pi^^s  they  are  Imt  little  marked  or  abi^nt  altogether.  In  the 
hon«e,  dog,  cat,  and  rabhit  the  wasting  is  very  coni^picnouF,  In  the  cat,  dog,  rabbit, 
and  hedgehcjg  there  is  markt^i  los^t*  of  weight,  amoimting  to  20  to  3Q  i>er  cunt. 

*^2,  Feter,— in  most  4Uiimals  which  have  l>een  examined  there  Is  a  smart  fine  of 
temperature  al>out  the  time  of  api>ea.rance  of  hematozoa  in  the  bbxnL  (Horse, 
41.6^  C;  doig,  40^  C;  rabbit,  41^  C;  guinea  pig,  not  constant ) 

**  Paroxygnifi  of  fever  are  common  in  tlic  Ar>r>K',  &3  had  already  been  shown  by 
Bruce.  The  temjiorature  may  rise  to  a  consiUerable  height  (41.6**  C*)*  The  same  is 
true  of  the  xehra-horfte  hybrids.  In  a  horse  upon  which  daily  observations  were 
tiiade,  quick  and  sudden  riwes  of  temj^erature  immediately  foOowed  an  increase  of  the 
liemato«oa  in  the  l>lood.     At  tlie  time  of  de4ith  tiiere  wils  marked  pyrexia. 

^*Iji  ttie  f^irjgle  ilt/nhtf  which  wc  examined  tlie  tcmiK^rature  was  generally  raiaed 
throughout  the  cour5»e  of  the  di5*ea8e, 

**In  dor^  there  is  ali*o  fever,  the  temperature  becoming  subnormal  on  approach  of 
deiath. 

**  In  rabbiU  pyrexia  i^  common,  and  generally  tlie  temperature  is  elevated  through- 
lOut  the di^^eaae,  but  it  may  fall  ^uddeidy  to  normal.     The  tciu^xTature  curve  is  alwaya 
iire^lar,  and  no  relation  between  the  temi>erature  curve  and  the  hematozoal  curve 
could  be  eatablL^hed. 

**In  caU  also  the  fever  U  well  marke*!,  the  temperature  falling  quickly  toward 
the  end. 

**Il  is  dilticult  to  speak  with  certainty  of  the  ten:iperature  in  such  small  animals  as 
fTtt^jf  and  mice. 

**  In  fjuinm  pigs^  representing  le&3  susceptible  animals,  fever  aa  a  rule  id  not  a  special 
feature.  The  temperature !.«  a.s  irregular  an  it  hi  in  the  nonnal  animal,  but  the  animal 
ehows  paroxysmal  rises  from  time  t^j  time,  wim climes  above  41"^.  Thew  may  be 
accompanied  by  an  accession  of  hematozoa  into  the  circulation,  but  ttiis  is  not  a 
constant  feature. 

'*3.  Edema  m  common  in  certain  animals*  such  aa  the  hors^e,  rabbit,  cat,  and  dog, 
and  la  most  marked  about  the  bead,  legs,  Ix^Uy,  or  genitals.  In  smaller  animalij,  such 
as  rats  and  mice,  it  is  not  usual,  and  in  guinea  pigs  it  has  not  been  ol>served.  In 
i  dense  tissueH^  as  the  rabbit's  ear,  there  may  l>ea  local  edema  at  the  site  of  inoculation. 
**  Rabbits  exhibit  a  special  tendency  to  eileitia  of  the  external  genital  organs. 
There  is  often  great  and  progresaive  swelling  of  tlie  prepuce  or  labia,  as  the  case  nmy 
be.  The  swollen  parts  often  excoriate  and  liecome  8M>re  and  covered  by  crusta,  so 
that  the  animal  i^  in  a  Borry  condition. 

**4.  Chnjigrs  in  the  eyes  and  noM. — In  cats,  dogs,  rats,  and  rabbi  tj*  turbidity  of  tbe 

^aqneous  humor,  fibrinona  plaques  in  the  anterior  chamber,  and  corneal  opacitiea  are 

ncQASionally  obeerve<i.     In  rabbits  a  mucopurulent  conjunctivitis  is  common,  and 

nOH&M  may  be  followe<l  by  \m  opacity  of  the  cornea  and  a  turbidity  of  the  aqueous 

♦nor,  which  under  ejuch  conditions  shows  hematozr»a  riiJcros<:opically  aa  well  aa 

<M;\tt«.     Hematozoa  liave  ako  been  discovered  in  the  conjunctival  discharge  in 

•arlier  stages  of  the  disease.     Vascular  corneal  ulcers  sometimejs  occur  in  dogs, 

I  Uie  oonjunctivitia  of  cats,  do^,  rats,  and  rabbits  a^  fre<iuently  associated  with 

I  laof  the  eyelids  and  face.     In  rabbits  the  eyelids  and  nose  frequently  become 

I  «t  eiilircly  closed  up  by  the  drying  of  the  wecretiuu.     In  the  latter  casie  they 

■  biB  with  great  difficulty,  keeping  their  mouths  oi>en.     This  conditiou  baa  been 

abed  by  Rougc«t  (1806). 
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**5,  AfiemicL — Some  degree  of  anemia  is  always  present,  but  it  does  not  seem  to  be 
so  extreme  aa  to  be  the  Pole  attributalile  caiim?  of  death,  and  point'?  rather  to  a  dh- 
turl  >ance  in  the  hematopoietic  or  the  hematolytic  mechanif^ms, 

**  The  number  of  red-bloml  coriniscles  steadily  diminishes  and  nnrloated  re<I  eor* 
pusclea  (normoblasts)  often  appear,  especially  in  mts.  According  to  olji?er\'Mtit>nH 
on  rabbits,  the  dimiimtion  of  iiemoglabm  is  rougtdy  proportional  tu  that  of  the  blood 
corpuscles. 

"  Jveneocytosia  la  not  a  constant  feature  and  when  present !»  ajijiarently  due  tu  tbe 
febrile  temperature.  An  exee^^sive  leueocj'loi^iB,  such  aa  occurs  in  leukemia,  w:w 
never  ob9e^^'ed;  15,000  to  34,000  leucjieytes  being  the  highest  numbers  recorded  per 
cubic  millimeter* 

•'  Bloo<I  drawn  from  an  animal  seriously  ill,  when  dotted,  generally  exhibitii  a 

drked  buffy  coat;  the  seruui  is  often  turbid  and  may  undergo  i*econdary  elottinf,^ 
'**  Instead  of  forming:  rouleaux,  the  re<l  corpuselas  tend  to  clump  int/i  ma^^e^  and 
to  lose  their  outline?,  especially  when  the  anemia  is  pronounceti  (rabbit,  as?,  and 
horse). 

'*  The  serum  of  aueh  blrxKl,  when  mixetl  with  normal  blood  of  the  same  species  of 
animat,  caiiges  the  red  corpiisclea  to  clump  together  abw. 

"Tlie  urine  of  infected  dogs  spectroscopically  examinetl  often  shows  an  intentiie 
urobihn  Imnd. 

**  Wounds  do  not  heal  well,  and  tend  to  break  down  and  become  septic,  even 
though  the  operation  has  Iveen  performed  with  Ftricfc  aseptic  and  antiseptic  precau- 
tions. The  hematozoa  may  be  abundant  m  the  discharge  frorri  the  wounds.  Many 
animals,  especially  dogs,  are  apt  to  become  infected  with  pyococci  and  other  bacteria 
in  the  later  stages  of  tbe  disease,  even  when  the  inoculated  material  has  been  provetl 
to  be  free  from  bacteria.  We  conclude  that  a  ?pontaMeou.s  terminal  bacterial  infec* 
tion  may  occur  when  the  marasmus  has  reached  a  certain  degree.  This  may 
accelerate  death  and  is  pjrobably  fairly  often  the  case  in  the  naturally  acquired 
disease.  But  we  have  often  proved  by  cultures  that  bacteria  are  absent  in  unconi- 
plicateil  cases  of  ex[K?rimeutal  inoculation. 

**7.  A  voracious  appetite  has  not  l>een  observed  in  the  infected  laboratory  ani- 
mals; some  aniuials  refuse  their  food  and  the  stomach  is  not  seldoui  empty  after 
death. 

**8.  Rata  and  guinea  pigsi  often  exhibit  convulsive  or  eclamptic  seijtures  shortly 
Ijefore  death,  but  ulherwiae  guiuea  pigs,  rats,  and  mice  show  no  symptoms  of 
disease,  except  dullness  in  the  later  stages. 

"9,  Transmission  from  one  annual  to  another,  without  direct  inoculation,  has 
never  been  observed.  Xor  have  we  come  across  instances  of  infection  by  coitus  or 
through  suckling,  although  we  have  dealt  with  large  numbers  of  animals. 


f '  Morbid  mmtomij. 


The  most  striking 


^*  In  raU  and  mice  exactly  the  same  conditions  may  be  observed, 
changes  are: 

**(!)  Enlargement  of  the  lymphatic  glands,  the  glands  corresponding  to  tlve  seat 
of  inoculation  being  always  largest.  This  observation  is  important,  because  froui 
the  relative  size  of  the  glands  it  ia  possible  to  detenu ine  the  seat  of  infection.  To 
this  allusion  has  already  been  made,  when  the  effects  of  feeding  were  discuseed. 
The  glands  are  generally  red,  congested,  juicy,  and  edematous;  in  a  few  instances 
hemorrhagic  extra vaaatiun  has  been  observed.  In  some  cases  all  lymphatic  glands 
in  the  body  are  enlarged,  in  others  a  particular  series  only.  If  a  rat  be  imxMtlated 
in  the  right  thigh,  the  gland^^  in  the  left  axilla  and  left  groin  suffer  last. 

•*(2)  The  spleen  is  much  enlarged,  with  but  few  exceptions,  and  it  is  generally 
firm,  friable,  and  dark  colored. 
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"(3)  Tliti  liver  tretierally  bUowj^  home  enlargemt'iit  ami  may  Ik*  fatty. 

"(4)  Waiting  uf  I  he  niu^ele^  ami  atnjphy  t>f  Iht*  fat  iy,  ns  a  rule,  not  well  marked, 

**i5)  SiihYileiiral  eechymoHest  are  sometimew  present  in  tlie  lunjjs,  atroiiipuiiied  l»y 
a  siTtall  amuunt  uf  pleunil  fluid* 

'*ln  rafthU^  the  ^neral  eiilur^'ement  of  lymphatic  glandi*  i,^  li?^^  notieeable.  The 
eplcHUi  m  generally  enlarged.  Petechiul  etx^hymoees  are  rare.  Fatty  degeneration 
of  the  liver  ig  alway**  present,  and  muscular  wasting  Is  often  extreme.  Enlargement 
of  tei«tea  has  T>een  ol>i«erved. 

''In  (ifHjii  museular  waiting  it*  well  loarked,  the  animal  l^eiiig  oiUiii  rtnluL'iMl  to  a 
i«keleton,  but  tlie  fatty  tis^ue.s  are  generally  n<jt  inuuh  affin  U-d,  exi'ept  at  the  hasc  of 
the  heart*  where  the  fat  may  undergo  e<lematous  degeneratirtu.  The  general 
enlargement  of  the  lymphatte  gland  m  well  marketi,  and,  aa  in  ttie  rat,  the  glantls 
are  tHleiiiatoui?  and  congested,  yeilowi.'^h,  or  even  show^  hemf«rrbag5e  *'xtraviisatiou3. 

'*  The  spleen  is  also  greatly  enlarged,  granuiar^  firm,  and  friable. 

**  IVriejirdial  effusion  is  common;  pleural  effusion  may  l>e  pres^ent. 

**  Subperieartlial  pete<'hia^  and  hemorrhages  occur  frtf^^uently,  subperitoneal  occa- 
fiionally,  and  sometimes  also  submucous  in  the  inteslincR  and  «tomacb, 

*'  In  *rtiit  wasting  is  pponounceii,  the  glanda  are  greatly  enlarged,  the  t?pleen  is  also 
enlarged,  the  liver  is  slightly  enlarged.  Hemorrhages  beneath  the  idenra  and  peri- 
eardtiim  liave  been  mjtice*h 

*'  In  fjitinfii  pigt^,  which  elinteally  often  Bhovv  no  change*?  or  Hvmptunis  at  all,  tlie 
mtirbid  changes  after  dejith  are  not  very  well  niarketb  The  j^pleen  ii?  generally 
iiicxierately  enlarget-l,  and  ijccasionally  even  eonsideralilyj  it  is  often  very  Sijft  and 
rather  pale.  The  lymphatic  glands  are  distinctly,  but  as  a  rule  only  slightly^ 
ejjlarge<l,  those  curres^pondrng  to  the  eeat  of  inoculation  l>eiiig  always  the  most 
affeetenb 

**  Hemorrhagea  have  been  observed  in  the  lungs  and  in  the  Momaeh;  i^eroiia 
effusiong  luad  e<.kMna  have  not  Ix^en  n4jtt*<L 

**ln  all  these  auimala  the  hone  marrow  ia  Hometiinee  dark  red  in  color,  at  other 
times  natural,  or  paler  than  it  Hliuuld  Iw*,  In  the  shafts  of  the  long  lx>nes  the  fat 
disiippeara  and  beeomej?  replaeed  by  '  red  '  marrow. 

**  In  many  cases  an  iron  reaction  has  lieen  obt-ained  witlj  tlie  liver,  fstdeen,  and 
kidney  (ammonium  sulphide;  and  K^FeCy^  1  IICI), 


IT.   Ditftrihudon  of  htmnto:(Kt. 


A,  ntf^M. 


*'  After  a  latent  period  of  some  days^  heniatozoa  are  invariably  found  in  the  blood 
at  some  time  or  other  during  the  course  of  the  illness. 

**  I.  /;«/«.— When  the  animal  is  inoculate<l  with  j^mall  ijuantitie^  of  infective  blood, 
the  latent  period  averages  3  to  4  days.  Whonj  however,  a  large  nundn'rof  hetnatozoa 
is  inix-ulate<l  into  the  peritoneal  aivity,  the  parasites  may  lie  fotmd  in  the  blocKl 
even  after  a  few  houra. 

**  When  the  hematozoa  have  once  appeared  in  the  bloi^l,  they  are  generally  found 
therein  to  the  end,  gradually  increasing  in  numljer  till  the  blood  literal ly  teetna  with 
them.  During  the  early  stages  of  the  disease,  however,  variations  are  frequently 
uoteil,  inasinnch  as  an  increase  on  one  day  may  l)e  folluwed  liy  a  marked  decrease 
on  the  next.  In  a  few  cases  they  have  even  temporarily  disiipi ►eared  itom  the  cir- 
culation for  a  day  or  two,  but  this  is  distinctly  rare  in  nits  and  mice,  although 
common  in  other  animals. 

'Mt  the  later  sti*ges  the  hematozoa  may  amount  to  2,0tX),l3O()  to  3,(X)0,000  tier  c,  m. 

**2.  Mwe, — What  has  i>een  said  of  rats  applies  also  to  mice. 

"3.  RahbUs^-^lt\  these  animals,  after  inoculations  with  minute  quantities  of  blood, 
the  parasites  first  appear  in  the  blood  in  about  8  days,  about  the  same  time  aa  the 
tial  attack.     They  remain  in  the  general  circulation  lor  a  day  or  two  in  small 
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nnmber?;  this  h  followed  by  a  disappcflrmioe  ainl  reaj>iH.'aianco  for  a  variablr  mini- 
ber  of  days  at  irrt^uljir  int^rvalji.  In  the  anirjiaJs  which  have  been  pysteniatii'iilly 
examined  the  hematozoa  do  not  appear  abundantly  nntii  toward  the  i'lo^e  of  the 
dipeiise;  the  lar^'ist  nun  liter  whith  haifibeen  estimated  near  the  time  of  d\:iilh  \ii\is  be*^n 
6D,(X>0  per  c.  m.  ( compare  rats  and  mi€e)|  but  even  at  that  time  they  may  he  scanty 
and  difficult  Ut  find.  They  are  aLsj  to  \m  found  in  the  fluid  of  the  hx^l  e^lema  and 
fliHrharjL'e  from  woun<ls.  conjunctiva,  or  gonitals,  Altliough  lietniitozoa  may  )ie  so 
geanty  that  they  can  not  he  dis<Njvered  by  the  mieroRH>f>e  (sometimea  even  after 
ecntrifupdizinj:),  the  animals  show  marked  clinical  j?ymptoms.  Their  tdoCMl  has 
often  Ix^en  proved  to  lie  infective. 

**4,  iJogx. — I-Iiirly  in  tlie  <Haeaj«e,  fro?o  4-^y  days,  the  hematoxi>a  may  be  absent 
from  the  blood,  hut  olj6ervatioii8  on  their  presenct*  during  life  in  the  lymphatic 
ghmd^  have  not  beeji  made.  Toward  the  end  they  liecomc  verj'  numerous  ( 100,000  to 
iWjQCH)  per  c.  m.).  Variations  in  the  mimljer  of  hematozoa  are  common,  but  bs  a 
rule  hemat4)xoa  are  numerous  throughout  the  di.sea*^. 

**5-  fhti. — Tlie  latent  perlcMl  is  al>out  5  days?;  then  the  hematozoa  ap[>ear  in  the 
bloody  and,  with  daily  variations,  quickly  increase  in  numlien  The  variations  are 
sometimea  remarkable;  thus  on  one  day  the  Kicmato/rja  may  be  extremely  nuoierous, 
wldle  on  the  next  day  they  will  have  IwHome  P(^nty. 

**6.  Ifornc, — Systematic  oljser  vat  ions  on  this  animal,  a-s  \Hell  as  on  the  don  key , 
have  ln^n  made  by  Bruce.  In  our  first  liorse  the  latent  f>eri<xl  was  7  days.  The 
firpi  apix»anim!e  of  licmatozoa  in  the  blood  was  followed  hy  a  eharp  lim  of  the  tem- 
perature. After  the  hematozoa  once  showed  themselvea  they  were  generally  pcan ty 
and  often  ah^^nt  (the  centrifuge  was  not  used),  hut  an  aj»pearance  of  the  heraato. oa 
in  the  blood  was  generally  followed  immediately  by  a  puroxyt^m  of  fever.  A  few 
<lays!<  V»efore  deal  It,  however,  the  nundxT  incrcafred  greatly,  falling  again  to  zero  2 
days  before  death  and  being  low  at  the  time  of  death. 

**7.  (^itittfa  pifj}<^ — After  a  sulxutancous  intNculaiion,  a  few  hematozoa  will  genendly 
be  fouml  in  the  bloo<i  al»out  the  tifth  to  seventh  day.  They  may  then  agahi  disap* 
pear  and  rea|jpcar  from  time  to  time,  to  disappe^ir  again  after  a  few  days.  This 
altcmatimj  may  go  on  for  weeks.  Then  suddenly  the  hematozoa  become  numerous 
and  gradtmlly  increase,  sometimes  with  irregular  variations^  till  the  bh«>d  is  almost 
crowded,  2<Xi,O00  to  500,000  iM:'r  c.  m,  Ixjing  present.  The  guinea  pip*  die,  generally 
-without  showing  any  symptoms,  except  perhaps  convulsive  attai.*ks  a  day  or  two 
before  death* 

"Jn  s< mi e  caries  no  hematozoa  have  Iseen  found  in  the  blood  for  over  (i  weeks, 
although  it  has  been  exaunncd  daily.  They  then  a[>peared  in  small  nuinbers,  and 
after  remaining  scarce  for  a  week  or  so,  suddenly  and  rapidly  increaseci  as  the  diseiise 
approacheil  its  fatal  termination.  It  is,  h^iwever,  more  common  to  find  a  few 
hemato/oa  alx)Ut  a  week  after  inoculation,  this  l»eing  followed  by  a  more  or  less 
pr<drmge<l  pcritnl  of  al^j^mce. 

**In  cases  where  the  disease  runs  a  less  protracl^Nl  course,  the  hematozoa  become 
numerous  alvout  4  weeks  after  the  inoculation,  when  tbey  are  often  present  in  large 
numljers;  but,  hb  in  t!ie  ca»4e  of  otlier  aiiinials,  the  nundxT  of  hematozoa  may  be 
very  variable,  l»L»ing  ahmist  enormous  one  day  and  very  considerably  Iess»  «»r  even 
very  small,  the  next.  In  a  case  where  the  guinea  pig  had  luK'ti  bled  befor*^  inocula- 
tion the  diseorfte  ran  a  rather  short  court«e;  liemal<>zoa  ap{>eared  M  days  after  the 
infection,  rapidly  rising  in  number  to  over  128,000  per  c.  m.,  the  animal  clying  after 
22  days.  In  a  few  cai^es  where  the  lymphatui  gland  corre«iK>ndiug  to  the  seat  of 
iooeulation  was  exainineil,  hematozoa  were  found  in  the  gland »  while  they  were 
absent  in  the  blood. 

B.  Lf^Nphaile  glamti, 

*'Iu  the  rat  the  superficial  lymj>batic  glands  may  be  readily  examine*!  by  piercing 
them  with  fine  eapillaries  or  sharp  needles;  they  ,tuay  also  be  excised  and  examined 
more  thoroughly.    Althoagh  a  considerable  number  of  observatioiiB  have  been  made 
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by  these  mpanp,  rwI  also  after  killin|T  ihe  aiilinaU  at  varioiiR  p^'Hmli*  after  inoculation, 
we  wish  to  speak  somewhat  fruanietlly,  since  the  a|ipearanei*8  are  not  rjnite  eonstant, 
More^wer^  we  are  at  present  tmahtte  Uy  }je  certain  that  iinrecognixed  developmental 
fonns  have  not  Ix'en  overkwikefL 

*'  By  the  etndy  of  the  right  inguinal  glanda  after  stibciitane<:)us  inoculation  in  the  right 
thigh,  we  find  that  the  bemato^oa  are  jiresent  from  1  to  3  day.s  before  they  are  i\\&- 
c<»ventbh-'  in  the  bloi-Ml  (taken  frojii  the  e&r  or  right  leg).  Again,  they  may  be  very 
abnndant  in  the  gland  when  they  are  still  pcanty  in  the  bUnxL  Moret>ver,  the  nnm- 
l>er  in  t!ie  blocKl  may  increase,  while  that  in  the  gland  decrea^tes.  In  these  earlier 
stages  the  heinatozoa  may  l>e  extremely  uumerons,  forming  tiingles  and  clusters  in 
the  lymph  gland ,  while  only  a  few  scattered  oneciare  to  Ix^  found  in  the  blood.  The 
first  appearance  of  bciimto2f»a  in  the  gland  of  the  other  aide  is  apparently  asociated 
wi*.h  their  appearance  in  the  blood. 

**The  olieervations,  fewer  in  nand>er,  which  hare  been  made  nf»on  gn iiM?a  pigs, 
also  iwint  to  a  multiplication  in  or  about  the  nearest  chttin  of  lyni plia tic  glands  in  tbo 
first  instance. 

*' We  have  not  yet  determine*!  whether  thei^  hematozoa  pass  directly  into  the 
blood  through  the  !oc^l  hhyiA  vessels  or  whether  they  are  distributed  l»y  means  of 
fymphatic  fialhs  into  the  main  circulation. 

**The  animals  may  api>ear  comparatively  well  while  large  numbers  of  parasites  are 
present  In  their  blood  and  glands;  this  ia  ei^pecially  the  case  with  rats  and  guinea 
pig!».  On  the  other  hand  tliey  may  be  eeriously  ill  while  tlie  hematozoa  are  scanty 
in  their  blood ;  this  obtains  nsualiy  in  rabbits,  in  which  animals,  as  already  stated, 
the  glands  do  not  t>ecomo  so  much  enlarged,  and  it  is  p«>wible  that  the  main  e^ectof 
theimraaitea  i:^lx)rne  by  other  organs.  For  int^tance*  at  timeh?  the  bone  marrow  has 
pbown  the  prei?ence  of  liematoxoa,  although  searcli  in  otljcr  oi^jana  and  in  the 
bloo»l  proved  ui'gative. 

**  After  death  in  the  various  animal'^  hematozoa  are  to  be  found  in  most  cases  in 
the  bone  marrow  and  spleen.  Tlie  ailult  hematozoii  may  be  common  in  these  situa- 
tions when  but  few  are  present  in  the  blood;  but  this  is  not  conetant,  for  tlie  reverse 
may  be  the  case.  Multiplication  of  the  jiarasitea  certainly  takes  place  in  the  lym- 
phatic glands  (rat)  as  well  as  in  the  infei'led  area  of  connective  tissue.  It  may  al»> 
occur  in  the  above-mcntioneii  organs  as  well,  and  |:>erbai>s,  to<"»,  in  the  blood,  but  of 
this  we  have  no  certain  evidence, 

**The  hematojioa  are  al.«o  found  in  the  fluids  of  the  serous  cavities,  at  any  rate 
when  they  are  present  ali*t>  in  the  l»hxwL 

**Tbey  have  not  been  found  in  the  intt»?5tinul  coiHenti^.  nor  have  they  been  seen  in 
the  urine,  except  in  one  cast  in  which  hematuria  a  a*  I  submucous  petechie  of  the 
bladder  were  present  (rat). 

*Mt  is  evident  from  these  olnservalions  that,  in  order  to  investigate  the  develop- 
ment of  l!ie  hematozoa  in  the  rat,  etc.,  special  atleulion  must  lr>e  jiaid  to  the  seat  of 
inoculation  and  the  nearest  lymphatic  glanda. 

**Deatl  an<!  nonmotile  foruin  may  fn*fpiently  he  found  in  the  circulation  and  in  the 

lympljatic  glands   when  the  disease  is  advanced.     These  are  less  defined  and  are 

gbostdike,  being  somewhat  swollen  in  appearance;   they  are  also  generally  in  an 

eittended  condition.  \ 

VI L   Toxic  jiower  of  tht  (flood, 

**Tbe  fat^t  tbat  animals  may  appear  to  be  well  for  daya  while  hematozoa  are  abun- 
dant ia  their  blood  euggests  that  the  hematozoa  do  not  secrete  much,  if  any,  specific 
toxin,  and  indeed  so  far  no  direct  evidence  has  been  obtained  of  a  potent  poison 
manufactured  by  the  hematozoa,  eitlier  l^y  secretion  or  by  chemical  clianges  induced 
in  the  blood. 

"Fresh  w?ruru  after  filtration  throuv^b  Berkefeld  filters,  and  blood  or  serum  wbick 
had  been  kept  for  daya  in  a  sterile  condition  till  the  hematozoa  had  died,  have  had 
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no  specific  toxic  offecto,  evt^n  when  large  <iuantitiee  have  been  injected  into  tlojf«, 
rate,  or  rabbits.  BIoimI  in  wbieh  the  heiuatejuna  have  ^>een  killed  by  exp<»«*iLre  to 
60*  C  ho*^  hail  no  more  effect.  The  extracta  of  orgauB  ohtaini^l  from  diseiisied  aiii- 
itiids  have  also  shown  no  jM^isouous  proporties* 

"The  whole  availablti  blo4Kl  of  highly  dise^ifleil  rabbita  has  been  injected  imnie- 
diately  after  removal  into  hotdthy  rabbits  without  producing  immediate  gymptoma 
of  iicate  iiitoxiration. 

"The  bile  of  diseased  animals  does  not  appear  ti j  1  ►e  more  toxic  than  that  uf  healthy 
animals. 

"Acal,  into  the  peritoneal  cavity  nf  which  a  eollodion  mc  fall  of  fresh  infected 
blood  had  been  insertetl,  showed  no  ^i^ns  of  ilhiews.  It  \\a«  fully  susceptible  on  mib- 
sequent  lUfKnilation. 

"Dogs,  when  inject*»d  with  large  quantities  of  filtered  serum  from  an infecte*!  dug» 
fib  owed  no  sj'mptoma  of  a  profound  toxemia* 

"Our  experiments  do  not  point  to  tlie  jtre^nee  of  any  intense  specific  toxin  or 
poiison  in  the  bloo<h 

VI IL  Immunizaiwn  and  atrf. 


*  The  endeavon  to  produce  immunity,  or  lo  cure  the  diaeaae  after  ita  establish- 

ot,  are  shortly  summed  up  as  follows: 

^•*  I.  Aninnils  which  have  lieen  repeatctlly  injected  with  blood  or  eonim  of  nagona 

Animals,  such  blood  or  senin;  havirrg  Wen  previously  freed  from  living  hematozoa, 

either  by  liltrationi  heatj  or  by  alkiMing  it  to  s-tand  for  a  wcc^k  or  hmger,  liave  not 

M^rtiown  the  elightt^t  degree  of  an  ac^piired  immmiity,     Itat^,  rabbits,  and  ditgs  have 

'  "^een  tested  m  thia  manner,  but  none  of  the.'^e  imimals  have  shown  any  diminution 

in  f«U8ceptibihty. 

**2.  Animals  repeatedly  injectiiti  with  extrac-t^*  of  the  organn  of  dipeaned  animals 
|ve  acquired  no  resiistance, 

*'3.  The  blood  of  almost  full -term  fetuses,  prematurely  born  of  highly  dit?ea>ii*d 
rabbita,  lias  been  trit^,  but  without  the  glighteift  success  in  prevention  or  cure. 

"4,  The  guinea  pik'  l>eing  a  comparatively  retiietant  animal,  itd  serum  ha«  lieen 
used,  but  it  aL<o  has  no  immmnzing  action. 

"5.  Rei^Msate^l  incK'nlatiuns  of  bileof  diseased  animals  have  l^een  witlniut  preventive 
or  curative  effects,  although  in  riiro  bile,  whicli  is  always  free  froni  hematozoa,  rap- 
idly destroys  the  hematozoa.  Infective  blixni  mixed  with  uuiiicient  bile  becomes 
noninfecLive,  but  confers  no  immunity. 

**6.  Previous  inoculation.4  with  the  heinato^cjon  of  the  ordinary  rat  {'I\  mtujuiuit^ 
[Z  Jjeu^m] )  have  also  been  v'aluek^s, 

**7.  ^*wer  rate  and  white  rats  which  have  been  repeatedly,  but  unsucceasfully, 
inoculated  with  the  ordinary  rat  henmtozocm  (7*.  mmfjithik  [7*.  /^uifi]),  and  !iave 
been  proved  to  l>e  refra^^tory  to  further  inix^ulations  witli  tljis  hematozoon,  liave  all 
eontractetl  nagana  when  pubsequently  inoculated,  and  have  died  in  the  Bame  time  as 
control  animals  treated  with  an  e<pial  dose  of  infective  blood. 

**8.  The  young  bom  of  infected  mothers  (dog,  guinea  i^igs)  are  no  more  resistant 
than  those  bom  of  normal  animals. 

*'9.  Aj8  already  stated,  t»y  constant  transmission  through  different  Bpeciee,  the 
nagana  hematozoon  has  shown  no  definite  loss  or  gain  in  the  intensity  of  virulence, 

"10.  Of  immunizing  sera  the  diphtheria  antitoxin  and  an  ti  streptococcus  serum  have 
been  used,  but,  as  we  expected,  without  the  slightest  effect;  they  neither  protect  nor 
cure. 

"11,  Didrntj^—RaXs  have  been  fed,  on  the  one  hand,  exclusively  willi  meat,  and, 
on  the  other,  with  green  vegetables;  in  neither  i:!ase  hiii?  any  increajsed  resistance  or 
[irolongatiou  of  life  resulted  from  this  alteration  in  dieL 
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**12.  Exeifion  of  the  lyiiiphatie  glatitls  immt^liatc'ly  after  inc>ciilatiori  or  aft€»r  they 
have  begun  to  f^how  enkrt.'fiuent  ha>s  been  L»f  no  luail. 
**13.  Feeding  with  heniatozoa  alsHi  conveys  no  iminunity. 

IX,  AUkd  hematonytt. 
[See  alsfi  pp.  0^73.] 

[Sec  aliMJ  p.  raj 

**Ab  already  mentioned,  in  sewer  rats  (j¥tw  (fretimnmi^)  a  lYifpanrnmnft  may  be 
found  in  a  certain  i^en-entage  of  itidi  vidnab.  Thia  liematozoon  h  dietinct  from  that 
of  nagana  moq}hohijfif*ally,  and  ali'**  as  regards  it*^i  pathojieiiic  effects.  Thus  (1)  the 
T,sanfjui7Ui(lT.  lAmsfi]  has  not  h>eeri  eoni  muni  edited  to  the  dog,  cat^  rabbit,  or  niou8e» 
even  when  larj»e  (^lantitic^  of  blood  were  Ui*ed  for  inoculation.  (2)  In  gctnie  guinea 
pigs  it  hiiH  Ix'eii  found  in  very  Bnmll  niiiid>ers:  in  the  bkwxl  for  two  or  three  eonii!e<-v 
utivo  days,  usually  from  ubtjut  the  (iftli  day  after  injertion;  but  there  haa  IxHin  no 
persistence.  (3)  In  wbite  rats  many  ujiE^uccei^jful  ijT<3culationg  have  been  made  with 
tlie  71  mvgijiinis  [T,  J>wf>r|,  even  with  eori2?iderEl)le  dom*?,  and  it  appears  that  the 
minimal  infet^tive  dosc^  h  larger  than  with  the  na^ratia  Trypnnoaoma.  (4)  White  rats 
may  lose  the  hcmatazoon  aft<!r  they  have  been  proves!  t-o  liave  Ix^en  sueci^fsfuHy 
iiVK-ulated  with  the  7;  .vingutuij*  [T.  Lewmi].  (5)  Some  of  those  which  had  hml,  and 
then  lust,  the  [>arasite  [jrovetl  refnwtory  on  reinoeulation.  Blaek  and  white  (pie- 
bald) rata  have  never  bet^n  janrces^fully  inofulated  in  our  experience.  (6)  No  rat 
Iiai^  been  sueeef^fuMy  inoeidated  witli  tlie  7\  mnffuinii^  [71  /^.riW]^  exeefit  at  the  first 
atlom|it»  (7)  We  have  not  lx*t*n  able  to  re<x>gnize  any  illnes/i  after  successful  inoc- 
ulttliona  with  T,  nanguini^  {T.  lAtruti],  Any  patliogenic  effei't  it  may  have  must  b© 
slight  Infectetl  rats  remaine<i  alive  for  months;  we  have  not  obgerve<i  anyinstane© 
where  death  was  to  l>e  a^cril^ed  to  the  hemato^txin. 

"  K.  Koch**  examineil  rats  in  Dar-es-salain,  and  also  recognised  differeneee  lietween 
tlie  herriatOK<:M>n  of  the  UmjuI  rata  and  tlie  Tnjpanosfitii4i  of  the  tst^tse  disca^^e. 
\\'hether  the  Tn/pfinommn  occurring  in  the  African  rats  cxivmined  hy  him  is  identical 
with  that  ^x'l'urriiig  in  our  English  rats  \\  e  can  not  decide,  althongh  from  the  brief 
desrriptti*n  given  by  Koch  they  certai n ly  closely  resemble  each  other.  Nor  did  Kih  h 
guccetnl  in  infcetiug  animals  other  than  rats  with  tlie  African  nit  7>>//wr«o*o?/j«.  He 
therefore  showe^l  that  the  panisiles  which oiH'or  in  the  blomlof  rsits  (in  Dar-es-salam) 
do  not  *^tand  in  any  relation  whatever  to  the  ti^tse  disease  of  horses  and  cattle.  In 
tliis  etinnetrtion  the  observatiotiij  of  llruce  are  of  grtmt  >'alue,  because  they  prove  that 
in  big  game  the  tset«e  parasite  certainly  drx^  oix^nr  without  apparently  causing  a*^ute, 
fatal,  or  even  obvious  discai^*;  in  the  same  manner,  this  parasite  may  sojourn  in  the 
btKly  of  the  guinea  pig  (or  wt^ks  iind  months  without  interfering  with  the  hejdth  and 
development  of  the  animal  tor  a  long  time*  Furthermore,  Bruce  fin  an  lutpublishcd 
report  I  has  made  similar  observations  on  the  8outh  African  goat  and  s!ieep;  he 
f^hoWH  that  in  these  animals  the  disease  runs  an  extremely  protra<:ted  courR',  and 
laets  for  months. 

t.  Tiffpannmrna  qftmrra  {Trypttiu>»mtm  Emwti), 
[gee  ftliio  p.  65,] 

**  Koch  announces  that  the  disease  known  ai*  surra  in  India  and  the  tseteedieeaeeof 
Africa  are  prodnred  by  the  same  parasite.  His  reasons  for  tiiis^iissumption  art^  ai>{)ar- 
eutly  not  biw*eil  an  extensive  penjonal  eiimi>arative  ol>j^rvation.  **  Lingard,  wurking 
in  areas  naturally  infected  wit!i  Burra,  has  not  clearly  distinguished  l>etween  the  Try- 
panosoma of  surni  and  that  occurring  in  rats  in  India.  His  account  of  surra  Us  it 
occurs  in  rabbit*?  and  guinea  pigs  and  ^ati^  is  suggestive  of  this  disease  being  closely 


•Reieeberichie,  18*Ji>a,  pp>  7l>  and  71. 


^  Beiseberichte  [189Sa],  p.  m. 
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sdmilar  to  na^na,  but  it  ig  iiripo55j*ible  Uir  us  to  pretend  Uj  ;?ivo  uny  final  tlecision 
in  the  uiatt<?r.  To  illustnitt"  the  (Hmfusion  iu  whirh  Lint,nirtl  haa  plaLt^l  tlie  matter, 
it  may  l>e  pointed  out  that  he  written  that  cowSj  hordes,  monkeyH^  and  fkdil  ni\8  ar« 
PUFceptible  to  inocuLation  witli  tlie  oriiiiiary  Indian  rat  heniattizoon,  but  thut  rabbit*^, 
guinea  pig^,  dog?^,  ttuts,  and  ckm beys  are  inisu&ceptible,  but  he  adds  that  the  latter 
animal«  are  sus*r*eptible  aftt^  this  rat  licmatozoon  lias  been  pas£»e<l  througti  the  borpo. 
He  aho  asserts  that  purra  CMi  !>e  produced  in  hortses  by  fee<iing  on  tlie  excrement  <if 
rat>».  Thej^tt  olisc nation?*  are  aileulated  to  creati!  a  rertain  atnotint  of  sunpieion,  par- 
ticularly when  it  is  remeiid>ered  that  Vanclyke  Carter  failed  to  infec^t  horw»s  with  the 
Indian  rat  Ttiipatuj.'^oimi.  *  For  the  present,  therefore,  the  (|nestion  mu.st  Ix:^  left  *i[Hin 
till  an  opporttiiiity  arii?es  uf  studyin*^  tlie  variiiua  parsu^itesj  at  the  fiame  time  fc^itle  by 
Bide,  \)oih  in  their  niorphidogy  and  pathogeny. 

S,  Trifpiinitmma  of  Hougei.^ 
[See  ali»o  p,  d?,] 

"Rouget  describes  TVypcmomma  disease  in  Algeria,  which  apparently  is  identical 
with  the  diwase  dej^'ribed  by  Hmce.  Judging  from  the  flrawingn  and  dePcriptionH, 
hi!*  panuiite  agrees  witli  that  of  nagana.  lie  will  not  commit  himself  us  to  the 
identity  (if  bin  jmnv^ite  with  that  of  enrra,  ^Miite  ratn  and  mice,  rablnt«,  and  dogs 
exhibited  a  cont^iderable  Rn8cepjl>ility,  while  guinea  pigs,  he  says,  were  refractory 
(l>oi!Fibly  l>eeanj*e  he  did  m>t  recognize  the  chronicity  of  the  diseaw).  !^wer  rats 
were  not  always  fctiL^^eeptible,  while  &i>me  ahoweil  a  relative  immunity.  It  se*?ms^ 
however^  that  he  did  not  reinoculate  them  wj  tm  to  te*^t  their  immunity  agaiji.  II in 
description  of  the  synij)toms  and  anatcifiiical  apfxuiranccs  in  mice,  rati^,  rabhitt^,  and 
dogs  agrees  alinoKt  exa<.'tly  with  our  own  oiif*ervatiou3.  lie  claims  to  have  succeeded 
in  immunizing  a  nntnlK^r  of  mice  Ity  ijij^^eting  them  witli  tJie  perum  of  an  infecte<l 
rah] lit  ivrevinii^  to  inoculating  the  Tri/ptufoitfjmft;  f^ix  mice  ifur\'ived  altogether,'* 
while  others  lived  for  17  to  23  days.  At?  a  curative  agent  this  g^i-rum  wob  useleifs, 
Guineii  pigy'  t^eruni  aly<j  liad  no  preventive  iu-tiou. 

X.  Bwlogij  of  the  nagnna  hcmaiozoftn, 

'*So  far  our  knowledge  of  the  nagana  imrasite,  as  that  of  other  Trypanosomas,  i^  xi^rj 
incomplete.  Ro*jgct'^  ha^  failed  to  find  forms  eorreb^ponding  to  th^i^e  deserilx^d  by 
Danilevsky  in  binl^  and  l>y  Sliala^*hnikov  in  rat.*^,  and  Ixwis  luid  others  have  been 
e<[ually  iinsucee?:^ful,  while  it  isditlicnlt  to  follow  Lingard  in  lii«  df*i»cription  of  young 
forms.  We  have  not  s?ucceeded  in  tracing  a  life  hist-<jr3%  and  we  are  Ptill  in  search  of 
develop  men  till  format  a  task  which  at  present  oct^tipies  our  sjx^cvial  attention, 

**  1.  Moateomm*>iily  in  bl<x>d,  et^v,  dmwn  from  iiifeeted  animals  the  forms  de^^eri bed 
by  Bruce  are  found.  Tliey  are  generally  in  active  movement  and  can  i^ometimen  he 
obfierve<I  in  hwomotion  with  their  flagellated  end  forwards,  as  Lewis  descrilK?*l  in  the 
t*a8e  of  other  hematozoa;  in  many  cai*es  they  do  not  cliange  their  i_>o^ition  by  free 
ewimrning,  Imt  b^nd  to  fix  themtielve.s  by  one  or  other  end  to  the  cover^^Hp  or  to  eor- 
pu!*cle8  or  ccHh  in  the  S[MX'iruen.  They  thei  exhibit  more  or  lej«s  rapid  osdUationf?, 
and  may  change  their  ixv^itioii  by  apparently  drawing  or  pushing  themselves  in  one 
direction  or  the  other.  Meanwhile  the  vibnitile  membrane  waves  rapidly  and  the 
protoplftsmie  tKxly  altera  in  shape,  becoming  thicker  ami  shorter  or  thinner  and 
longer.  In  the  ca^e  of  the  EngUj^h  rat  hemato/oon  free  swinuning  is  the  rule. 
Changes  in  the  tfhai>e  of  the  !x»dy  like  lhi^«*o  of  the  uiigana  organism  are  not  obsened. 

**2.  The  nagana  parasites  vary  considerably  both  in  size  and  fonn;  they  may  1k> 
long  and  pointed  or  t>lunt-ended  and  somewhat  stouter.     Some  individiialn  are  short 

•8i-ientific  Memoirn  of  MefL  Utticera  of  the  Anny  ol  India,  1887,  Tart  III,  p.  56, 
•^Annales  de  I'htt-titut  Pasleur,  1896,  vi>l.  10,  p.  711!. 
*It  di>e«  not  apjH  ar  whether  they  were  again  testeib 
<^Loc.  cit.  [IKlHi],  pp.  722  and  723. 
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I  ftnd  thick  with  a  short  fliigelkim,  their  ]>rotriplajsm  l»cnng  frowtled  wit!j  rounded 
granuk'^.  Still  lar^^er  finnis  pi»sf*eft?iinj^  more  than  one  vihratile  membrane  are 
Bometimep,  thougli  rarely^  met  with. 

'*3.  Especially  in  ap€ft!iniena  taken  from  lymphatic  glands*,  }>ut  also  in  spedmeci? 
obtainetl  from  the  hlo«xl,  otx;*,  tht^re  is  a  clear  vacuole  at  the  tfdck  end.  This  does 
not  become  stained  with  staining  reagent*".  It  variej*  much  in  eixe  in  the  different 
individuals,  bnt  we  have  watche<i  in  vain  fi>r  evidence  that  it  is  of  a  CJinlractile 
natnre. 

*'  4.  By  means  of  hemaltim  or  hematoxylin  a  nuclear  body  can  lie  demonstrated  in 
the  miildle  of  the  parasite.  It  ij^  usually  *jvi\\^  l>ut  may  lie  more  saddle-sliaped.  The 
protopiaHm  also  contiiini^  a  numlier  of  gmriules  which  stain  with  baaophil  reaction 
(methylene-blue,  thionin,  etc);  thcAr^are  somewhat  variable  in  number,  lacing  fewer 
in  8i»ecimens  in  which  the  protoplasm  i^  nion^  rcfrat  tive,  e,  g,,  from  lymphatic"  gland. 
The^e  granules  are  diatributed  irregularly  throughout  the  Ixxly  of  the  parasite;  they 
do  not  occur  in  the  membrane  or  the  flagellura.  The  chromatin  spot  situated  close 
to  the  noufiagt.*lIateii  end  in  the  1\  gnn^Hink  [J.  Lennm]  iw  not  defined  in  tlie  nagana 
Ti'tfiMtrifjHtjifiiu  The  T.  ^ttiHjuiuU  [7".  Z^ic/W]  aljso  d^jea  not  «tain  at  all  reaililyewnby 
biVHic  aniline  dyes  (dahlia,  fnchyin,  etc*.)  while  that  of  t**et^c  disease  is  more  rea*lily 
colored  by  these  reagents. 

**5.  Examples  joined  by  the  i>oles  opposite  the  flagellum  are  common  at  times, 
but  although  they  HUggCHt  perhaps  eunjugation,  we  have  no  evidence  that  this 
pHKx^sa  dt_K»ri  really  fjccun  After  prtjlongtxi  <>l>w?rvati<jn  no  further  changes  liave 
been  noticed  in  these  jointed  iiulividualfl. 

'*Iu  freshly  drawn  blood,  or  in  the  lymph  of  lymphatic  glands,  or  in  pleund  and 
peritoneal  fluid,  when  the  heujatozoa  are  romnioUj  tangles  made  up  of  numerous 
hematoxoa  have  been  observed;  this  has  been  tdrea<ly  descrilx^d  by  Ijewi;?.  The 
bemato7.oa  often  convene*  with  their  nonllagellated  ends^  toward  one  common  pt>int. 
In  Jymphati(!  glands,  before  the  hematossoa  are  found  in  the  blood,  such  tangles  may 
lie  present  in  great  numlKjrs. 

**6,  Forms  consisting  apparently  uf  two  individuals  joined  side  by  side  by  their 
bodie?*^  the  tiagella  being  free,  have  l>een  observeil  on  rareoccasionj?;  froui  prolonged 
obeervation  in  the  living  state  we  have  no  reason  to  si)pp^>He  that  the&e  are  under- 
going  longitudinal  fission.  Espe<'ially  in  kept  blood,  etc,  nmny  of  the  hematoxcja 
may  present  a  rhomlK)id  outliue  while  ntill  motile, 

"In  drawn  bhxxl  or  seroua  fluitls  the  hematozoa  eventually  l>ecome  nrntionluss; 
tliis  may  occur  rapidly,  for  instiujce  in  20  minutes,  but  generally  iroine  motile  epeci- 
mens  can  be  found  after  2  to  3  days — sometimes,  indeed,  after  as  long  as  5  or  6.  When 
they  fire  abundant,  the  tangles  above  noted  are  formed.  Then  the  bodies  of  the 
organif^ms  berome  roumled,  the  nurlear  l»odies  l>ecoming  more  dii^tinet  and  readily 
8tai liable  (hematoxyUn  or  hat^ie  aniline  dyes).  At  the  f?ame  time  the  vibratile  mem- 
brane or  tin  and  the  fhigellum  separate,  forming  a  rather  rigid  lilament.  Eventually 
(generally  after  o  to  4  days)  masses  of  spherules  alone  remain;  the^e  apf»arenOy  cor- 
respond to  the  nuclear  bodies.  In  miraerous  experiments  these  Btructurea  have 
uniformly  prove*!  to  be  noninfective,  and  it  must  therefore  be  inferred  that  if  they 
are  not  iHimjily  degeneration  ppmIucLs,  tijey  require  other  conditions  for  their  further 
deveiupmeut  than  those  that  are  found  in  \^ arm-blooded  aninjals.  All  individuals, 
however,  do  not  pjiss  through  these  changes;  .''onie,  or  even  all,  may  simply  become 
nonmotile,  stiff,  and  pale,  at  the  same  time  retaining  tlieir  form.  In  numerous 
attempts  at  cultivation  in  normal  Ijlood,  similar  phenomena  are  observed  without  any 
evidence  of  mtilti  pit  coition.  Withui  a  c*»ri.>8e  the  bloi.Ml  and  organei  become  nonin* 
fective  in  about  24  Jiours,  the  changes  in  the  hematozoa  being  similar  to  those  just 
deeerilied. 

**  Expoirure  for  several  hours  in  an  atmosphere  of  hydrogen  or  CO^  has  no  appre- 
ciable effe<'ton  the  motility  of  hematozoa  in  blocj'1-free  serous  ftuids.  The  hema- 
tosoa  are  also  fully  active  in  hosts  killed  by  ether,  chloroform,  or  coal  gaa. 
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**7.  Oval  forms,  smaller  than  the  ordinary  hematozoa,  with  (or  without)  a  shor 
flagellum,  and  often  with  a  *beak'  at  the  opi)osite  pole,  have  been  ol:)eerved  in  the 
organs,  but  rarely  in  circulating  blood. 

**8.  Small  rounded  or  ovoid  bodies,  aboat  1  to  2  //  in  diameter,  hyaline,  sometimes 
with  a  refringent  chromatin  spot  or  bipolar  spots,  or  irregular  (?  amoeba-like)  bodies, 
also  sometimes  with  a  chromatin  spot  and  of  the  same  size  or  rather  larger,  have 
been  observed,  especially  in  the  lymphatic  glands  and  bone  marrow,  or  spleen.  It 
is  possible  that  these  are  early  stages  in  the  development  of  the  hematozoon.  No 
forms  have  been  seen  at  any  time  within  the  red-blood  corpuscles. 

**  9.  Neither  sporocystic  nor  larger  distinctly  amoeboid  forms  have  been  observ-ed. 

*' As  our  observations  on  the  development  of  the  parasites  are  still  in  an  incom- 
plete condition,  this  short  statement  must  suffice,  and  a  more  detailed  description 
must  be  eft  for  a  future  occasion,  when  we  submit  a  full  reiwrt  upon  our  work." 


MAL  BE  CADEEA8. 


In  South  America  there  exists  aa  e<|uine  disease  which  is  more  or 
less  closely"  related  to  surra  and  douriue.  Lecler  (1809,  p.  6)  waa 
iiu^ined  to  consider  it  of  bacterial  orifi^in,  but  Elmas^sian  (UXJla,  p.  W4r) 
and  V<jges{iS^Ol!i,  p.  598)  consider  it  due  to  a  TrypttHmotitit^  for  which 
Vugetj  propc»sed  the  name  Trt/pdn/moma  equinum.  The  parasites  are 
niojst  nunicrous  in  the  circulation  during  the  rise  of  tomp^ratore. 
Upon  it.s  reaching  40  to  41  C,  they  gradually  disuppeiir,  but  reappear 
upon  the  next  increase  in  temperature^  In  length  the  trypaiuxsomes 
are  three  to  four  times  the  diamet^n-  of  a  red-blood  corpusfk\ 

Tliii^  malady  extends  from  the  Argentine  provinces  8t,  Fe  and  Cur- 
ricntcs  on  the  st>uth  to  Cha<!o,  Missiones,  Paniguuy,  Matto  Grosso, 
and  Bolivia  iin  tlic  north.  It  is  a  '"wet  w^eather  ""  disciii^e,  which  almost 
completely  dLsap  pears  in  dry  sen  sons.  Horses,  nudes,  asses,  swine, 
and  water  hogs  are  8aid  to  be  atfeeted,  and  horseti  are  never  known  to 
rcco^'er.  It  is  chronic  in  course,  lasting  ti  to  5  months  in  horses  and 
6  to  Vl  months  in  asses  and  nuik^s.  The  clinical  svmptoms  are  described 
a^^  an  intermittent  fever,  the  temperature  usually  rising  slowly,  then 
suddenly  falling  to  normal;  rapid  progressive  emaeuition;  dark-red 
urine  oeuasitjually  containing  anjuuien  and  blood;  the  red- blood  cor- 
puscles decrease  in  number,  and  the  microscopic  changes  of  pernicious 
anemia  apix'ar;  the  lymphocytes  imd  espc»eially  the  eosinophile^  increase 
consiilerably  in  number;  the  most  marked  symptom  is  a  sy  nuuetric^d  or 
an  asyuuuetrical  paresis  of  the  hind  legs;  defecation  and  urination  (coin- 
ciding with  paralysis  of  the  sphincter  ani  and  of  the  bladder)  difficult; 
dyspnea;  ai^pctite  and  extreme  thirst  preserved  to  the  last;  gi'adnal 
extension  of  the  imndysis  to  other  parts  of  the  IkhIv;  edema  frequent. 
On  postmortem  there  are  noticed  enlargement  of  the  spleen  and  of  tho 
lymphatic  glands;  ^erotibrinous  exudations  in  the  iHMh  en vi ties;  liver 
enlarged  and  engorged  with  blootl;  heart  flabby;  lungs,  oft«n  with 
hetn*?rrhagic  herds,  and  subpleural  emphysematous  patches;  catarrhal 
condition  of  the  respiratory  pa.s.^ge8,  and  pathologic  changes  in  the 
sjiinul  cord. 

The  Idood  is  infectious  upon  inoculation,  but  not  upon  ingestion; 
white  and  gray  rats  and  mice,  rabbits,  guinea  pigs  (mrely),  dogs,  goati*, 
sheep,  chickens,  turkeys,  ducks,  monkeys  {Nyctijnthixmfelhim)^  and 
other  animals  are  said  to  contract  the  disease  upon  inoculation. 

T reu t u J e n t  w i t h  i\ u i  n i n e ,  ni e t h }*  1  e n e  blue,  a rse n w ^  en tc ro ! ,  pc rm a n - 
ganate  of  jK>tassium^  and  other  drugs  has  been  without  succejss. 

[Since  the  above  was  sent  to  press,  an  extensive  and  valuable  article 
on  mal  do  c^ideras  has  been  pnldished  by  Voges  (1*J02,  pp,  323-372, 
pi,  5,  figs,  1-7) J  to  which  the  reader  is  referred  for  further  details.] 
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TRYPANOSOMIASIS   IIT   RATS   AND    BANDICOOTS. 

RAT. 

Considerable  confusion  has  resulted  in  litemture  because  of  tho 
misinterpretation  of  trypanosomiasis  in  rats.  ThuH  the  parasite  of 
horse  surra  in  India  lias  l>een  i-onfused  i\ith  tiio  cuinnion  trypanosomo 
of  Parisian  and  London  rats.  From  present  data  it  appears  that  rats 
{Muji  decumanm  and  others)  may  harbor  at  hiast  ti\  e  species  of  Tri/- 
pmwsoma,  namely:  {1)  Ih/jMino^SfM/in  Lrwlsl^  the  form  u:^ually  known 
as  tho  rat  trypancjsomo,  and  usually  looked  upon  as  a  comparatively 
harmless  orj^anism.  It  is  apparently  quite  coumion  in  rats  in  wet 
weather,  while  four  other  speeieis— namely^  (2)  Tnjpffftosoma  eqitlper- 
duiti^  the  supposed  cause  of  dourine;  {3}  TnjjMnomHia  Brucli^  the 
cause  of  tsetse-fly  disease;  (4)  Trypammoitut  Emmi^  the  cause  of  surra; 
and  (5)  Triipanomma  efpiinum^  the  cause  of  mal  de  cadems — are  all 
transmissible  to  rats. 

It  is  quite  apparent  from  Lingard\s  accounts  that  he  did  not  always 
distinguish  between  Tn/pantrnmui  L*:icli<i  and  T.  Erfttts!^  and  this 
fact  exfilains  a  number  of  apparently  contradictory  results  in  his 
experiments. 

Thus,  Lingard  {isi»4a,  pp.  1^5)  sa3"s; 


KXPKIilMEXTS  ON    ANIMAU)   WITH    THE   HEMATOZOON   OF  THE  RAT. 

**  Proof  waja  wanting  that  this  hematozoon  \ras  capable  of  prcxlacing  mrni^  when 
blood  containing  the  r>rgani«ni  waa  suhcutaneously  injecteil  into  horses  und  i?oriie 
other  tsfMX'ies  of  aninials*.  Ai<  early  xm*  Novenii>er,  1S90,  I  i  onuiicncet!  a  si^ries  of 
experiments  for  the  ivurpone  of  deeidinjj:  tlie  above  quei?tion  and  olitaineiJ  positive 
results,  but  found  that  the  iMtriodiJ  of  iiif-ubatiou  were  more  prolttnged  than  in  lion^e 
surra,  in  one  cAse  being  as  mueh  at*  H3  days.  Notwithstanding  tldi?,  the  virulence  of 
the  di«sease  when  once  deveioiKnl  wa*<  ititea.se,  as  t^hown  by  the  short  period  during 
which  the  animal  survived  aft«r  tlje appearance  of  the  tiematozoou  in  the  blood,  this 
L»eiag  in  three  cai^es  only  2  to  .5  days* 

iKOCi^LATtoK  WITH  THE  SOILED  wunm  OK  THK  RAT  (Mm  decumanuif), 

**0f  12  horses  inoculated  with  soiletl  rat's  blood,  4  aniniala  contracted  surra,  or 
33.3  per  cent: 

(1)  roriod  of  inc\d>ation  lasted  18  days;  animal  lived  19  days. 

(2)  Period  of  incubation  lasted  20  daj  s?;  animal  lived    2  daytf. 

(3)  Period  of  incubation  lajste<i  13  days;  animal  lived    2  ilays. 

(4)  Period  of  incubatioa  lasted  63  daye;  animal  lived    5  days* 


BrREAU   OF   AimtAL   iTnOUSTKY. 


*  AltlioU)i?h  the  laU*nt  perio*!  of  rat  surra  was  eo  prokmgtM-l  in  the  fii^  instance,  when 
inoculated  from  rat  to  horee  (average  40.7  days),  it  imme<l lately  returned  to  the 
nonnal  [lerirwi  (aveTage  7  to  8  days),  when  a  second  horse  was  inoi^iilated  with  the 
blood  of  the  (irst  affected.  The  latent  period,  however,  becomes  still  more  redu(!e<l 
(o  days)  when  a  third  animal  is  inf>culated  with  the  blood  of  itie  second. 

**2.  Horeeg  nnsiiccessfiilly  inocuktet^l  and  reinoculated  Hubtutaneoiiitly  with  the  rat 
hemato/oon,  when  t-ubiiequeutly  inoculated  with  horse  ^u^^^  hloml  nhow  no  protec- 
tion from  the  former,  but  ac(|uire  ttie  di^^aiit^  after  an  incubalion  period  of  6  to  10  davF, 

*'  :i  Anirnali*  other  than  horses  which  contracted  thedir^ease  were  bovinea,  monkey?, 
and  iield  rats,  while  the  rabbit,  guinea  pig,  fowl,  cat,  do^r.  and  donkey  proved  refrac- 
tory to  the  rat  hematozoon.     But  all  the  above  animals  with  the  exception  of  the 
fowl  were  very  susceptible  to  tlie  rat  hematozoon  when  it  bad  first  been  passed  j 
through  the  horpe.  i 

EXfEKlMENTS   ON    TUE   OA.STRIC    1N<;ESTI0N    OF   BATS*    EXCREMENT.  I 

**The  above  experiments  raif«d  the  question  as  to  how  rats  could  cause  the  diseaan' 
in  horses;  for  the  fowl  would  rarely  if  ever  L»e  soiled  \s  itb  tlie  bliMxl  of  the^e  animals. 
It  therefore  im\y  rt»mained  to  be  tried  whether  the  excreta  of  rats,  in  whose  blmxl 
the  inftisorian  was  present  at  tlie  time  of  its  collection,  could  cause  the  disease  when 
mixed  with  grain, 

**2.  In  18i»2  exi>eriraent8  were  undertaken  at  Poona,  on  the  Deccan  plateau,  where 
the  disease  is  not  enzootic,  and  w^here  the  difliculty  of  producing  it  was  fully  ree^>g- 
nLzed,  owing  Ut  the  dryness  of  the  sitimtiun  at  that  period  of  the  year  (Decemlier  to 
February).     These  experiments,  as  exiHXted,  proved  negative. 

**  3.  At  a  later  date,  dnring  the  latter  half  of  the  hot  season  and  the  rains  of  1893, 
ftirther  experiments  with  the  same  end  in  view  were  carrie<I  out  in  Boinlmy,  w*here 
the  climate  is  favorable  from  its  humidity  and  the  disease  is  enzootic.  From  these 
positive  results  were  obtained,  the  incubation  peritnl  occupying  4  months  (about 
June  to  September);  btit  the  iuculxatitm  period  of  the  disea^^  will  probably  be  fomid 
to  vary  with  the  amomit  i>f  moistui^  present  in  the  atmosphere  and  amount  of 
jtrntcrifn  morbi  ingested  by  the  animal.  This  points  to  th€?  probability  of  a  number 
of  the  surra  casc^  in  Bombay  being  contracted  tti rough  tlie  ingeation  of  rats'  or 
bandicoots'  excreta  mixtd  with  the  com.  Although  not  yet  delinitely  proveil,  it  is 
more  than  likely  that  the  excreta  of  young  and  half-grown  bandicoots  have  the 
same  power  of  producing  the  dieeafie,  as  the  hematozoon  is  also  frequently  present 
in  t hei  r  ci  r cul  ation . ' ' 

It  seems  to  us  tlmt  the  above  statements  indicate  very  clearly  that 
at  leiist  two  species  of  Tnjpmiomma  were  present. 

De^^pito  thi,s  confusion,  Lin^ard  (1895,  p.  10)  presents  some  exceeil- 
ingly  interesting  facts  regarding  tr^'panosomiasis  in  rats.  Thus,  from 
November,  1890,  to  Ma}*,  1895,  the  blood  of  3,105  rats  (Mm  decxi- 
manm)  was  examined  microscopically,  and  1,084,  or  34/Jl  per  cent, 
were  found  to  contain  Tn/panos^nna^  while  in  2,021  caaes,  or  65.09  j>cr 
cent,  the  examination  ivas  negative. 

In  an  earlier  piipc*r  Lingard  (181H,  pp.  3-4)  brings  out  the  following 
points,  which  arc  of  interest  in  the  way  of  comparison: 

•*  Dividing  the  (Bombay)  year  into  two  periods—  I 

(1)  Dry  and  hot  (January  to  Ma/,  inclusive),  I 

(2)  Rainy  and  humid  (June  to  December,  inchisive),  I 
we  find  that  during  the  period  November  [18M]  to  July,  1894,  421  out  of  a  totftl  of 
1,1Q7  rata  examined  contained  the  hematozoon  ia  their  circulation.    It  was  present 
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in  31 .53  per  cent  of  the  mis  caught  from  JanittvTv  to  May,  and  40.31  per  cent  of  those 
■obtained  from  June  to  December,  or  during  the  rainy  sw^ason.  Although  in  the  Itot 
peason  the  heniata^coon  i^  prei?enl  in  the  circulation  of  thej^e  animals,  the  on?anii*ma 
are  very  few  in  number,  while  during  the  latter  j^erirnl  ul  the  year  they  are  far  more 
numerous,  tlve  percentage  of  castle  in  which  the  hematozoa  are  very  numerous  or 
swarming  being  24  in  the  dry  season  and  52.61  in  I  he  rainy  season^  or  in  a  ratio  of 
1:2.J9. 

**3,  There  is  a  tendency  in  the  hematozoon  to  disappear  from  the  circulation  of 
Bome  rate  when  kept  in  captivity  and  mipplied  with  clean  fo^id  and  water. 

*'4.  About  GO  per  cent  of  young  rats  from  2  to  4  months  old  have  the  hematozoon 
present  in  their  circulation,  and  usually  in  large  numbers. 

'*5*  The  blood  of  rats  obtainiMl  from  certain  localities  was  almost  always  free  from 
the  hematozoon,  while  that  of  the  majority  of  nits  from  other  localities  was  affect ed» 

•*  6,  Tlie  hematoztKiia  of  the  rat  apijeare  t^j  disajiijear  from  tbe  circtiUtiun  at  irreg- 
ular inten^lg,  thus  producing  paroxyenis  and  intermissions,  ss  in  the  case  of  surra 
in  the  horse, 

**7.  The  presence  in  varying  numl^era  of  the  ht-matozoon  in  the  circulation  of 
rats  does  not  appear  to  produce  any  noticeable  symptoms  in  the  great  majority  of 
them.  But  some  few  rats  wliose  bloc>rl  swarme<l  with  the  hematozoon  hav  e  succum1)ed 
to  IcucMx-ytoais,  with  ejctravasatious  of  Irlood  containing  the  organism  into  the  anterior 
chamt»er  and  vitreous  buxnors  of  the  eye,  opacity  of  the  cornea,  enlarged  spleen-s, 
ttd  extravasations  of  blood,  or  in  some  cases  ulceration  of  the  mucous  membrane  of 
be  stomach. 

•*8.  It  has  been  ol)ser^ed  in  a  consideral>le  number  of  case^i  that  akhough  the 
hematozoon  may  be  present  in  vatt  numbers  in  the  blood  of  pregnant  rats  [Muji 
th'tfitftanm),  m  no  case  has  the  hematozoon  been  discovered  in  the  circulation  of  th© 
fetus. 

"9-  Farfittiietfj  stomach. — Nematode  worms  varying  in  umnber  and  diinenj?ious 
rere  found  in  the  stomach  of  rats  in  whicli  the  hematozoim  was  either  present  or 
at.     In  a  total  of  2()3  examined,  nematodes  were  found  in  40,  or  W.7b  per  cent, 

**10»  Saliva, — Microscopical  examination  of  saliva   provcl    the  absence  of  the 

Tnjimnommn  when  the  hematozoon  was  swarming  in  the  blood  at  i!ie  same  time, 

tnrnediately,  however,  a  slight  wound  of  the  mucous  membrane  of  the  mouth  was 

ide,  the  orgauisms  were  discoverc*^  iu  varying  nnml->ers,  acco ruling  to  tlie  amount 
of  bloo<l  mixed  with  the  saliva. 

**1L  Vrlne. — The  hematozoon  was  always  absent  from  tlie  urine  of  rats^  although 
farming  in  the  circulation  at  the  time  of  examination, 

**12.  Jiandictyotn  (Mus  { XrMfk-h )  fprfrtnteun) . — Previous  observers  have  denied  the 
presence  of  the  hematozoon  in  the  tmndi^xKit,  but  as  early  as  1892  I  demi»nstrate<l 
the  presence  of  the  organism  in  the  blood  of  young  and  half-grown  animals  <>f  ttiis 
siwcies,  whet lier  caught  in  Bombay  and  its  surroundings  or  on  Urn  Deccuu  phitt.^au, 
but  it  has  licen  absent  from  all  full-grown  animals  examine*!, 

**13.  Mu^krcitii  (Sffrrx:  v(rruk^rcn»)  and  mice  { ^fn^  species). — The  hematoaoon  !ms 
not  been  found  in  the  blood  of  these  animals." 

Ill  his  sunimarv  of  1805  Liogurd  (18115,  pjx  11-13)  adds  the  ftdlovv- 
ing  iutercstiiig  statement: 

**3.  It  will  be  seen  in  column  No.  8  that  the  percentage  of  rats  in  which  the 
organisms  were  present  in  the  <"irculatiou  was  higlu:«?t  during  those  months  which 
include<l  tlie  monscKm  season,  namely,  June  to  Octolw^r,  inclusive;  and  during  the 
renuiining  months  the  percentage  gradually  decrea.4e<l  until  April  was  reaclu^d.  The 
difference  lietween  the  maximum,  40.70,  and  the  Tuininnim,  23.47,  percentages  in 
July  and  April,  respectivelyi  ia  23.23,  or  nearly  half  (50  per  cent). 
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Table  showing  (hi'  ratio  of  f^plien  weight  to  tmthf  might  irhm  the  hemntozf>fm  i*  pr€^m  or 
ahKfit  from  the  rirenlnium  of  raU  (Mut?  decumamis),  imde  and  ftmah^  wltone  hod^ 
it*eigfit»  iirf  orer  or  under  GO  gntiius. 


HemiitoEcxin  pnisent  or  *bsenl  In  lUe 
I                              blood. 

K  um- 
ber of 
mtsu 

Ma]«4  un* 
S.  U>  B.  W. 

Feraitk-s 

undf  r  fiO 

l^rumK.  ratio 

B.  to  B.  \\\ 

Num- 
ber of 
mta. 

Malw  over 
m  gniifl!), 
S.  I0B.W. 

Absent* ^ 

186 
49 
44 
47 
78 

1:228,4 
1:139.8 
1 

171 
4S 

1:232,2 
1:201.5 

1:119.2 

455 
104 

1       ^ 
1       22 

23 

1:205.5 

Few 

1:190.0 

KutncroUK .......................««.* 

Verv  Qutnerous  .* 

I   '"^M    ^ 

1:151.  a 

SwarmiTig ...-. 

1:107.2 

55 

1:137,9 

TMtill 

4(M 

834 

(Ml 

Prefit'iit ,. ...,..-., 

2)8 
186 

1:125.7 
1:228.4 
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1:157.4 
1:232.2 

1S6 
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11^.  t 

Abwut. -».*,*. *„.....,.                       ..., 

1:205.5 

Total 

mi 

334 

fi41 

Hemntasoon  present  or  abc^ent  In  the 
blmid. 

berof 
mto. 

Fema]f?s 
over  <S0     1 
gnuns.  ratio 
S.  toB.W. 

Nnm- 
betof 

Mules  iinti 
remake 
under  m 

Num- 
b4?rof 
rjita. 

feuiiilos 

ov*'r  W 

gram^.ratiQ 

8.  loB.W. 

Abiient ... 

578 
95 

22 

1:303,3 
1:144.3 

1:137.4  ! 

1:087.5  ' 

357 

7a 

76 
133 

1:230.3 
l:l«3.7 
1 

1,033 

199 

r      fiA 

1:304.3 

Fev 

1:165.7 

Kumtirooa.. . 

I       1:146.9 
1:108.1 

Very  numerotifl 

}     1:1^7^^   i       ^, 

Bwafming. 

1:112.0 

45 

Total 

747 
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1.388 
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1:331.2  1 

381          1:139.3 
357          1:230.3 

365 
1   nSLH 

1:H9.» 

1:204.  S 

T0UI.. 

747 

738 

......  ....      1  »* 

**5.  It  will  be  seen  from  the  ahove  table  that  the  weight  of  the  gi>le€ii  iacreasetl 
(from  a  minitrtytii  in  the  al>sent  cnj^eg)  in  rcKiilar  gradation  acrording  to  the  nuriil:>er 
of  hematoaoa  present  in  the  circulation  of  the  raU. 

*'6.  JWgnant. — (>f  2,154  rats*  exainineil  1,070  were  males  and  1,084  females. 
Seventy-seven  females  were  jiregnaiit,  the  hematozoon  beir)g  pre^nl  in  the  blood  uf 
19  and  absent  from  it  in  58;  or  a  f>erL"entage  of  ^2.75,  as  against  ti 7. 25.  In  no  Instants 
h'M*  the  TrgjHtinnfoina  been  discovered  in  the  eirculation  of  the  fetus,  altboujjh  at  the 
«iin«  time  it  was  present  in  varyinj,'  numbers  in  the  blood  of  the  mother. 

**7-  PanwU^  (trtoniach).— Neuiat<j«ie  worms,  %'arying  in  numl>er  and  ilimemions, 
were  found  in  the  Rtomaehs  of  rats  (in  some  instances  the  above  organ  was  fully  dis- 
tended by  the  number  of  paraf?ites),  in  which  the  hemat^jzoon  was  either  present  or 
abj-ent. 

"In  2,154  eximiinetl  during  the  year,  nematodes  were  found  in  23.58  per  t^-nt. 

Bu*  •'  -*  to  note  tliat  tluring  ttie  rainy  seai?on — June  to  Novend>er — the  per* 

vhilpt  during  the  niuntlii*  De^'emlu^r  to  May  it  roj^  U)  29JiH  per 

je  varietl  during  the  twelve  ntontliH  from  7.25  in  July  to  37*50  in 

t)rily  of  rats  present  the  heniatozoon  in  their  circulation  sometime 

'>n.     From  our  oliservatione  the  spleen  attains  its  masimani 

miuit  and  from  that  perio<J  the  size  cjf  the  organ  graduftUy 

d  hot  reason,  until  l!ie  advent  of  I  be  following  moneoon, 

•dl  between  November  and  May. 
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**9.  It  liaa  been  observed  during  t!ie  njiddle  of  the  liot  and  dr}*  seuson  that  when 
rain  siKldenly  falle  aft^r  a  Um^  |>erirH!  of  ilronj^Ut  (4  months)  the  percentage  of  animals 
in  wliich  the  tiemattjzoon  m  Umnd  ijjoTea>*eH  rapidly  in  the  firtt  few  days  (7)  follow- 
ing the  falL  The  j>ereentat,'e  then  rapidly  falls,  and  a  i^eeond  maximum  m  reiR-hed 
during  the  fourth  week. 

**The  iucreii.^^  of  percentage  in  the  lii*st  week  was  found  t^  be  7»5,  while  the  rnaxi* 
mum  in  the  fourth  week  was  11  frt»r  cent. 

EXP£RIM£M'»    WITU    THE    HEMATOZOON   OF    THE   RAT    {Mus  dccumanwt). 

**  Horses  injected  eubcutaneously  on  numerous  oceaaions  with  rat's  hlood  contain- 
ing swarniii  of  the  hematozoa  proved  refractory  to  the  rat  disease,  but  readily  con- 
tract^ surra  in  the  usual  period  (5  t^^  7  days)  when  a  small  scratch  on  the  mozde 
was  smeared  with  a  trace  of  soiled  guinea  pig  blood. 

BANDICOOT, 


EXPERISfE>'TAL   INVESTIGATIONS    KB   liEMATOZOOK    IN    BANDICYiOTH. 

ting  the  bitniUconls  (Mus  (Nesokia)  giganteus)  e^mmined  /row  Jit fy,  1894^  to  end  of 
Aprils  IS96f  and  the  relatUe  number  </  hematozoa  in  their  circulation. 


Hematoxou  In  blood « 

In  Held 

of  mlerxj- 

scope. 

Number 

of  b*indi- 

c^jota. 

Percent- 

Absent - 

112 

7 
S 

12 
11 

74.0$ 

Few.- 

1  to  6 
6  to  20 
*  20to&0 
Over  60  1 

4.64 

Kumerritui , 

b.'St 

Very  numeTotis .........^*. .*......«... 

8w09 

SwiLTtDlnif                                                                .................................... 

7.31 

Total - - 

IftO 

lQt>.0<l 

Absent                                                    ... 

112 
38 

74.  M 

Present  »,.**.,„„...,,,,...„*.*-,*, 

26. 8S 

I 


*'  The  experiments  made  during  the  past  year  conJ3nn  our  laet  year's  obeervationi 
an  Ui  tljo  pre^sence  of  the  Tnjpnnomnia  in  the  circulation  of  young  and  half-grown 
animale  of  this  species  and  tlieir  almost  entire  absence  from  futl-grown  animali 
examine<^l.     This  exception  occurs  ituring  the  wet  season. 

*'2.  Several  varieties  of  the  7ytjpanomma  have  been  found  \n  the  blooil  tA  bamii- 
ooot«  but  they  ai^fiear  to  belong  t*i  the  same  f^pecies, 

'*3.  The  dilhculty  exiierienced  in  obtaining  bandicoots  on  the  Deccan  plateau 
militated  against  the  attempt  on  our  part  to  tjhtain  a  complete  knowledge  of  the 
condititms  of  the  blofd  of  these  animals  tluring  each  month  of  the  year.  But  it  ii 
more  than  probable  frum  our  present  knowleiige  that  the  same  changes  with  regard 
to  the  Trifpfinmmna  during  the  dry  and  wet  reasons  occur  in  the  cin^mlatJon  ^A  bandi- 
coots as  those  detailed  as  obt^erved  in  the  rat. 

**4.  Nemat^xie  worms,  varying  in  nmnl>f?rs  and  dimen^jionj^  (onedialf  t/>  5  inchei 
in  length)  were  foum!  in  the  stomachs  of  Imndicoots^  in  many  ini*tanceH  c<»mplctely 
distending  the  organs.  In  a  total  of  LW  animals  examined,  nematodes  were  found 
in  ^,  or  60  j>er  cent. 

**5.  The  livers  of  these  animals  were  also  the  seat  of  extengi%'e  changes  caused  by 
the  presence  of  va^t  tiuml>ers  of  nematode  eggs,  some  of  wiiich  mature  *in  situ/  and 
frc*qaently  the  young  worms  esca[)i^  into  the  peritoneal  cavity, 

*'6.  The  ihiof  patlndogical  changes  olxservcd  were  nlccration  ( .wumclimrH  exten- 
fdve)  of  the  v  ill  out*  portion  of  the  stomachy  and,  as  an  effect  of  the  former,  the 
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formation  of  diverticnla,  the  walls  of  the  sac  1)eing  formed  of  thickened  peritonemn 
extravxiaations  of  blood  under  the  submucous  tissues,  enlai>(ed  spleen  (4  or  5  times 
normal),  and  lees  frequently  abscess  of  liver,  spleen,  and  subcutaneous  tissues. 

''7.  As  in  the  case  of  pregnant  rats,  so  in  that  of  pregnant  bandicoots;  although. 
the  Trijpanonoma  was  x)resent  in  vast  numbers  in  the  blood  of  the  mother,  in  no 
instance  has  it  been  discovered  in  the  circulation  of  the  fetus. 

'*8.  The  blrxxl  of  the  majority  of  bandicoots  during  the  rainy  season  was  found 
to  contain  an  exceedingly  minute  spirillum,  even  w^hen  the  Tnjpanowma  was  absent 
frr^m  their  circulation.  Rabbits  and  guinea  pigs  inoculate<l  snbcntaneously  with 
blo<xl  containing  this  organism  contracted  the  diseat^e,  and  death  resulted  in  the 
majority  of  instances. 

IXOCULATIOX   OF   ANIMALS   WITH    BANDICOOTS'    BLOOI>. 

*'  1.  The  donkey  proved  refractory  to  the  Tri/panommn  of  the  bandicoot,  although 
blood  teeminj?  with  the  organism  was  on  numerous  ocrcasions  subcutaneously  injected. 

**2.  Except  in  one  instance,  when  the  hematozoon  appeared  on  the  fourth  day 
after  inoculation,  and  death  occurred  on  the  forty-first  day,  guinea  pigs  generally 
proved  refractory  to  the  soiled  blood  of  the  bandicoot.    The  same  applies  to  rabbits; 

**3.  Rabbits  and  guuiea  pigs  acquired  no  resistance  even  to  the  least  virulent  type 
of  surra,  when  subcutaneously  injected  daily  for  varying  periods,  with  large  quanti- 
ties of  full-grown  bandicoots*  bloo<l,  ^me  hematozoon." 

[Trypanosoma  TTieUerl  Laveran,  1002,  pp.  512-514,  in  Transvaal 
cattle,  appeared  too  late  to  be  iacluded  in  this  article.] 


BIBLIOGEAPHY  OF   STTEKA  AKB   AtLIBB   TEYPAK080MATIC 

DISIGASES.' 

By  Albekt  HA88ALL,  >L  B.  C.  V.  S., 
Acitn*f  Aitsisiiinl  ZwAaglM^  Btirmu  of  Anhiuil  Jndojftrif, 

The  folkiwiiig  bibliogi*aphy  in  taken  from  the  card  catalotruo  of  the 
Zoological  Ijaboratory  of  thi;?  Bureau,  and  probably  eoutaiiis  most  of 
the  titlo.s  lieariiii;^  directly  upon  the  subject  under  discussion. 

For  the  Itenetit  of  (Jovermiient  officials,  I  have  indicated  the  Gov- 
orninental  libraries  where  the  works  in  question  may  be  consulted,  as 
follows: 

W***    Library  of  the  United  States  Departiueut  of  Agriculture. 

W''.    Library'  of  Congress, 

W"'.  LiV)i-ary  of  the  SurgeoTj-Generars  Oflice. 

W*.    Library  of  the  Smithsonian  Institution, 

The  alibreviations  of  the  titles  of  journals  are  those  adopted  by 
the  Index-Catalogue  of  the  Surgeon-Genenirs  Library  (q*  v.).  If  the 
date  under  the  author's  name  is  included  in  parentheses  the  reference 
could  not  be  verified, 

AciRic.  J.,  Cape  Tows. 

1896. — The  taetae  fly  (iiHease  or  nagfitia  <Agnr.  J.,  Cape  T^twn,  v.  9  ( 141 ,  Jvil y  ii,  ^ 
pp.  358-;m     [W».] 

[Copy  of  a  tlisciif-sirm  in  Brit.  M.  J.  on  Bruce' s  preliminary  rf»ix>rt 
on  tsetse  Hy  di^sea-^e,  or  na«j^aiia,  in  Znlw1an<l.] 
Am,  M£d.,  Phi  la. 

U»02.— 8urra  <Ain.  MeiL,  Phil*,,  v.  a  (5),  Feb.  1.  p.  175.     [W\] 
Axackeh.     [Diipseldorf.  ] 

1893.— Surra  <Encyd.  d,  ges.  Thierh.  ih  Tliier^fiueht  (Kot^li),  Wien  A  Leipz., 
V.  10,  p.  140.     IW\] 

[Short  geneml  dii^L'Uaaion.] 
Balhiaxi,  ftiiouAiU}  Gkhard. 

1S80. — 6vr»lutinn  »ie8  iniero-orgaiii^mea  animaux  ft  vti^'taux  <J.  tie  MuTog., 

Par.,  V.  10  (12).  d6c..  pp.  535-544,  pL  5.  [WrW"".] 
1S87.— hk'ui.  [Continned]  Ibidem,  v.  11  (2),  f^v.,  pp.  54-62;  (4),  avril.  pp. 
134-^142;  (5),  mm,  pp.  170-177;  («1).  20  mai,  pp.  196-205;  (7),  5  jyin,  pp. 
2a:i'240;  (11 ),  25  mM,  pp.  m5-:t73;  (12),  25  sept,,  pp.  393-40(1;  (13  i,  10 
oet.,  pp.  4:H-44t»;  ( 14),  10  nov.,  pp.  4H;{-i7(>;  (15\  25  nov.,  pp.  499-511; 
(10),  10  d6^,  pp.  5:U-544.  [W,  W".] 
1888.— Idem.  [Continuedl  <  Ibidem,  v.  1-2  (1),  10  Jan.,  pp.  11-19;  (2).  25  Jan., 
pp.  41-49;  (5),  20  man*,  pp.  134-142;  (0),  20  avril,  pp.  173-182;  (7),  10 
iimi,  pp.  3a5-212;  (8),  10  juin,  pp.  2:i5-243;  (9),  10  juillet,  pp.  266-273; 
(10),  10  aont,  pp.  303-308;  (13),  25  Oct.,  pp.  394-400;  (14),  10  nov.,  pp. 
421-^29;  (17).  25  d^c,  pp.  517-523,  1  fig.     [W%  W«  ] 

ITripanosoma  9artffuiniSt    p.  397;    7\    Balhiann^   p.   398;    IVichomoung 
«angumUi=Tr'ipimmQvvtj  p.  399,] 


•Appeared  alf«<i  in  Bnlletin  No.  42^  Bureau  Animal  Industry,  U.  8.  DopL  A^\c.., 
Wash.,  pp.  131-148.  '  Y^^Y 
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Blanchard.     [Veterinarian  in  Fn  iich  amiy,] 

1888, — £ty<ie  etir  tine  iimla^ie  gj^nnale  des  iimleU  iinportes  ttu  Tonkin  ponr  le 
Hervit'e  de  rarui<?e   et  confiid^^rations  sur   raorlimatemeut  de  TespC'ce 
^_^  chevaline  en  Extreme-Orient  <Buir  Six-,  centr.  de  med*  vt*t,  Par*,  v,  6, 

^fe  pp.  61*4-701  [dit?cu8sion,  pp.  701-702.]     [W\  W"*.] 

1889.-.«*  Surra"  in  .iimani.  [Brief  review  of  Bkiuliard,  1888]  <  Vet  J,,  l>rind., 
V.  28,  Feb.,  p.  101.     [W\] 

BtA!*f CHARD,  Raphael.     [Prot.  in  Paris.] 

1885.— Tnut^  de  xoo1<^ie  xnMicale.     v.  1  (1),  nov.  4,  192  pp.,  124  flgP,     12*. 
Paria.     [W.] 
^K  [Pp.  69-72,  fi^?.  39—11,  Tnf panonQmn  mnffuinis  Ornh\\  184Ji,  and  brief 

^^P  reference  to  tit  her  Fi>ecies.  ] 

1887. — Biblicijarraphie  dea  hemat^izoairefi  <BtilL  S<x*.  zaA.  de  Franee^  Par.,  v.  12 

(2-4),  1  ttoiit,  pp.  500.^07.     [W*.] 
1888,^-llenmto2oaire>3   <Dict  eiiryrl.  d.  t»c\  nu'd.,  I'ar.^  4.  j».,  v.  13,  pp.  4ii-73, 
fi^s.  1-4.     [W»  ] 

Blandforh,  W.  F.  H,     SW  Kanibat-k,  A.  A.,  Durham,  II.  E.,  A  Blandfon!,  W.  F,  H, 

BdnxERp  Carl.  | 

1^1. — ^UnterrtiieliiinjrHn  ul*er  llHrnor^pfiridsen,  I,  Eiii  Beitrag  znr  Kenntnis 
de8  (leniia  Hirinogregttrina  Diinilew^ky  <Ztt*ihr.  f.  winsenwh.  Zixd., 
L*-ipz.,  v.  69  (3),  19.  Miir/,   pp.  398-416,  pi.  28.     [W*.] 

BiiADFoaj>,  J.  K*>sK,     sSit'  Piiiunier,  If.  O.,  A  Bradford,  J.  Ro.«e,  . 

Bbaiu,  Jameb.  ' 

1868. — Arsenic  as  a  remedy  for  the  bite  of  the  t.^et****,  tite.  <Brit.  M.  J.,  Lond., 
n,  s».  (tJ3),  Mar.  13*  pp.  214-215.     [W'".] 

Bhai\n,  Max.  I 

1895, — Die  thieriselien  ParuKiten  ties  MenR*hrn.  Kin  Ilatidlmidi  fiir  Studirende 
nnd  Aerzte.     2.  t^L,  283  pp-»  147  H^i*.     »'*.     Wilrzbnrg.      [W*.] 

Bhit.  M-  J,,  LOND.  I 

1902a4  —  Trypanosoma  in  man.     [Notice  of  tcle^'ram  fri>m  Button,  forwarde<I  to 

jonmal  by  Maj.  Ronald  Kos-s^]  <  Brit.   M,  J.,  Lond.   (2140),  Jan.  4,  p. 

42.     [\V*,*\V™]  J 

I902b.^7  ry//fijio^f>ni<i  in  man.     [Further  remarks  on  Button's  inve*?tigalionfi,  eent^ 

to   journal    by    Ro-h]    <Brit.    il.    J.,   Lond.    (2141),   Jan.    11,    p.    100, 

[\V%  W^] 
llX>2c. —  TryimnotKfma   in   man.     [8hort  review  of  Nepveii,  1898]  <Brit  M.  J., 

l/.nd.  (2142),  Jan.  18,  p.  ItH.     [W»,  W"-.]  - 

Burc  E,  Baviu.  ^ 

1895. — Preliminary  report  on  the  tset,j?e  fly  diseiii^o  or  nagana,  in   Zululand.     28 

pp.,  7  pit*,     fol.     Durlmn.     [AV',  W"'.] 
IHftfia.— Idem.     [Reviewed]  <CentralbL  f.  BakterioL,  Tani^^itenk.  [ete.]^  Jena,  L 

Abt.,  V.  19  (24),  30.  Juni,  pp.  95,^957.     [W%  \V«.] 
1896b. — Idem.     [Heviewe*t  by  Miilier]  <Arch.  f.  wii*Hen.sch.  n.  prakt.  Thierh.^ 

Berl.,  V.  22  (4-5),  pp.  3r5<i-370,      [\V%  W^.] 
(1897). — Further  rejmrt  on  the  tnetscf  f!y  digeai?e  or  nagana  in  Zuhiland.     69  pp., 

6  pis.     4*^.     Ivond^jn.  J 

Bar  MPT,  E. 

1901. — [Notes  et  olj*»ervation5*  mir  Its  maladies  paraeitaireg.]  [Abstracted  from 
Arch,  de  Parasit^jl,  Par.,  1901,  v.  4,  pp.  563-^80]  <Bnll.  Acad,  tie 
mtVl.,  Par.,  3.  «.,  v.  46  (35),  4  nov.,  pp.  400-402.     [W"'.] 
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Bt^TSCHLI,  0. 

1884, — Protozoa.     Mjt  oiiien  Peitmg:  Palfeontologist-he  Entwicklung  flor  Rhtztv 
potla  von  Ci  Si^hwajtyer*     2.  AbL:  Msif^tignphora  <Bronii's  Klassen  tind 
^m  OnlniiiiKen  tW^  Thier-Rei.  li;*,  v.  1,  pp.  785-864,  1  %.     [W^] 

^V  [Pp.  811-812,  gemiH  7'rnif<inoifomn.] 

BrFFAiiD,  M.,  <fe  Schneider,  G. 

1900a* — !^iir  d(?s  note*?  de  JHL  Bnffard  et  Schneider,  eoncernant  Tettide  exj.x^ri- 
mentali?  de  la  tluurine  da  rheval,  an  nora  d'line  C<jmmlssion  ix>mpoBi'e 
^m  de  MM.  Widw-r  et  Somrd  <  Bull.  Arad.de  uwd..  Far.,  :i  ».,  w  44  (31), 

^P  pp.  154-16:i,     [W"'.] 

'         1900b, ^La  doiiriiie  et  »*^n  [parasite.     [Ab.sliaLt  of   Biiffard  &  Schneider,  It^OOa] 
<Semaiiie  nied.,  Par,  v.  20  {'M),  15  aiij:.,  p.  2711.     [W*".] 
lOOOf. — Ilap(>ort  Mir  lea  nftten  de  JIM.  IkiHanl  et  Schneider,   eonceriiant  l^'tudo 
^^  exptrimentjde  de   la  dourine   du  che\-id^  iiu  mmi  d'une  Coumuas-ion 

^B^  eonH**'''^'^?  de  MM.  \\\d>er  et  Nocard,  mpiKjrtetxn^.     [Same  as  Buffard  *fe 

^^^H  Sehneider,  19(^)n]       Rev.  \'vt.,  TouIouko,  v.  25  (9),  1  Hjpt.,  pp.  589-598. 

^^IWOd. — Idem.     [Review  of  Biiffard  tS;  Selineider,  l^HX)b,  by  Victor  E.  Mert<^ns] 
,  <a^ntralbL  f.  Bakferiob,  Pitra,^iteiik.  [etc],  Jena,  1.  Aljt.,  v.  28  (2.5), 

31.  De*-.,  p.  882.     [^V^] 
(1901). — Prophylaxie  de  la  dtmriiie.     15  pp.     .S^.     Lyoti. 

1002. — ParaBitieTii©  latent  et  immunisation  dans  la  donrine  <J.  de  mM.  vet.  et 
siDOteeh.,  I.yon,  v.  53,  5.  i*.,  v.  6,  31  inarH,  i>p.  144-146.     [Wv] 

BcRKE,  Richard  W. 

1887a. —  *'Snrra-'  or  progressive  perni<-iiHLs  anjemia  <Vet.  J.,  Lond.^  v.25,.Tulv^ 
^  pp.  MK    [W^] 

^^B  [Brief  general  diHeii±jeion^  containing  much   the  eame  a«  his  other 

^™^  artielei^,  with  the  same  general  eonfusion  of  digeti*>ea.] 

1887b.— Idem  <J.  CVimp.  M.  *!'  8.,  N.  Y.  k  Phila..  v.  ft  (3),  Julv,  pp.  223-2.30. 

I 188Sa, — Surra,  ut  jiemidous  anaemia  in  the  lowrraiiiiuak  <Vet.  J.,  I^mii,  v,2i\ 

^^  Jan..  pp.  1-12;  Feb.,  pp.  83-86.     [\V\] 

^^F  [(leneml   dii^euHt^ion;   perniiiiouH  anemia;  s^urra,  berl-heri,   kakke,  or 

Burma  fiiseasie,  South  Wales  epizooty,  all  congldered  f!ynonym».] 
1888b. — The  dii^ii!*ssionof  the  pathology  of  ^'i^nrra"      Vet.  J.,  T<,ond.,  v.  26,  Apr., 

pp.  309-311.     [W*.] 
[Reply  to  Stei'I,  !888a.] 
,         1888t\— Harmlerti*  urganJHms  found  in  the  bliXKl  of  horses  <C Veterinarian,  Lond., 
^K  V.  61  (732),  Dei.,  pp.  785-7«7.     [\V\] 

^V  [Does  not  conL'dii  an^'thing  of  importance.] 

1889. — MitTo-r»r^'arji.sTiiH  and  ditk-ase,  eHf>eeial]y  with  reference  to  the  question, 

What  i.H  ihe  pathology  of  '*Hiirra*^  in  aniinali*?  <!  Vet.  J.  A  Ann.  Comp. 

Path.,  Lond.,  v.  28,  Jan.,  pp.  25-27.     [W'.] 
1801.*— The  general  pathology  of  •*^arra''  in  animals  <Vet.  J.,  Ixmd.,  v.  33, 

Oct.,  pp.  201-272.     l\v\] 
^^  [A   general   review,   with  cuiiiparit'onH  and  snnmiary  t»f  Rvniptomn, 

^f  pathulogy,  and  treatment.] 

'         1897»  —  Malarial   fever  in   hort^eH  in   India,  or  "fctnrra^'  <  Veterinarian,  Lond., 
I  V.  70  (832),  Apr.,  pp.  185-194.     [W.] 

^B^  [In   many  rc^specta  enrra  in  horses  and  malaria  in  man  are  praeli- 

^^^^»  caliy  identieul;  the  para^^itea  are  identical;  rNmmder!*  Texas  fever  a  form 

^^^^H         of  m^irra;  article  in  iitilte  similar  to  Burke,  1888a.] 
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Idse^—^nrm  in  upi»er  Burma  <Qnart.  J.  V- 1.  ^r.  India,  MadroB,  v.  (i  (24),  pt. 
1,  July.  pp.  37^1-385.     [W\] 
Capitax. 

1891.— f^ur  un  h^»nmtozoaire  du  lapiji  doiyeetiqiie  <MM.  mod,,  run,  v.  2  (13), 
20  man*,  pp.  2'M)-24Q,     [W-.] 

[Fietnarks  on  article  by  Jolyet  &  de  Nabiaf«,  1891.] 
CAnorGKAC, 

1901a.— I^ote  relative  A  rexietenf^  du  Trypanosome  en  Ifiilo-Chine  <BulL  Hoc. 

centr.  de  tn^,  x6t.,  Par.,  8.  «.,  v.  8  (12),  30  jnin,  pp.  295-2i)6.     [W*, 

W'\] 

I  1901K — Nota  relativa  all*  m*<ten«H  d*?!  **tripanogoiTia**  npll*  Tndo»Chjna  <<^Jior. 

I  r,  SfK\  t^l  Ai^^ad.  vet.  ital.,  Tanno,  v.  50  (31),  :s  airfiHto,  i«i».  748-740, 

[  [Found  7Vj/panoi«(rrita  in  horee*  at  Pafitear  Ijistitute,  Nha-Traiig;  iiuR*vi- 

[  latiMti  experimentB  with  horee,  dog,  rabbit,  R^inimia,  rat,  gminea  pig.] 

Cartkb,  H.  Vamivkk. 

1888a.— Note  on   the  tjcriirn^'npe  i»f  a  minutf  bliMxl  gpirilkim  in  nn  Indian  rat 

I  '^Scient.  meiu.  med.  off.  Indiin  Calriitta  (1887),  pt.  3,  pp.  4.^-48,  pi.  4. 

[W-] 

1888b.— On  Ibc  lately  deiuontitratfd  blno^J -contamination  ana  hifettive  dii^eaee 

I  i»f  Tiic   rat  and  of  equinea  m  India     ;^Scie2it.   nirm.  med,   off.  India, 

Calfutta  (1887),  pt.  3,  pp.  40-78,  pi.  5.     [W".] 

1888c. — ^Note  on  some  a'*j)ertB  and  relation.^  of  tlie  blood   oriarankms   in   ague* 

<8eient.   mem.   m*-tK  off.   India,  Caliiilta   (1887),  pt.  3,  pp.   139-167, 

L 1889. — On  tlie  lately  denionetratetl  1jlutMl-t  ontamination  and  iufective  dLseaset?  of 

^^^  tJie  rut  and  of  equinee  in  India  <Vet.  J.,  I^ond.,  v.  28,  Man,  pp.  180- 

^B  1H4;  May,  pp.  331>'34lij  June,  pp.  40J>^22.     [\V%  W-.] 

^^H  [Identifies  parasite  of  purra  with  that  of  rat;  Mfw  deenmauUM  and  Jf, 

^^M  rfifdiji  (?)  found  ijjfectefl;  AL  ffidtdhytttuM  and  Sf^ri'x  sp.  not  infected;  in 

^^H  pregnant  femaleB,  ik-Uia  not  itifected;  InereiU^  of  leucocyteif;  expmmenta 

^^^  witb  rat,  dog,  mt,  niuukey,  horse,  mbblt;  general  diseuwwon.] 

Ceetkh,  a. 

1882u.— Note  war  le**  jiaraMites  et  lee  rommenBanx  de  rhuilre  <Bull.  Boc?.  xool.  de 
\  France,  Pun,  v.  7,  K'anee  13  juin,  pp.  :^7-i?53,  pL  7.     [W\] 

lS82b. — »Snr  h^  para»<i!t's  intfi^tinaux  de  rbuitre  <Cornpt.  nnid.  Arad.  d.  Be, ,  Par, , 
,  V.  9'*  (10),  4  fiept.,  i)p.  4G.Ht>ri.     [W".] 

1882e.— Idem  <J.  de  mierog.,  Par.,  v.  t>  (10),  oet.,  pp,  529-O30.     [W"'.] 
1891. — ^?ur  le  Tnjpftnommn  Iktibkmn  <^Bnll.  Boe.  zf>ol.  de  France,  Par.,  v.  1ft  (3)* 
mars,  p!  &5;  (5),  mai,  pp.  130-131,  1  fi)^.     [W-,] 
t'H.\i.AtKMKow.     iSr-r  SebalaiH'linikoff,  A. 

Chawprkv,  M.  ' 

1898.— La  mouebe  tstta^  <Rev.  acient.,  Par.,  4.  p.,  v.  9  (13),  26  mar»^  ^p.  40«J- 
407.     £W*.] 
CiiArssAT,  J.  B, 

1850.— Keeiiercheif  miaiosciopiqueB  appliqu^es  A   la   jwitholoffie.     De>«   lieniato- 
iioairca.     Tbe.^e,     51  pp.,  2  pi.**.     4''.     Pariu,     [W"'.] 
OitArvaAT,  J. 

1896. — Un  eaii  d'ani^mie  peroicieuae  dn  ebm^al  en  Algi^rie,  caue^  {>ar  un  Tr)'- 
panri8f»nie  <Re<!.  de  m^.  v^t..  Par..  8.  «.,  v.  3  (11),  15  juin »  pp.  344—348* 

[KeiM»rt  of  caee;  reepiratiou,  21;  temjieruture,  37.8-39.2;  pulse,  02- 
HK;  anto|«»y  notes;  i>ara3ite  60  ;i  long:  very  similar  to  **Tryjmttn.'i„n»tm 
/^mwjn.*'] 
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Claupe,  a, 

1897,— La  inouche  ts^J^  et  le  jjoiMX)  <BulL  Soe*  m6*\,  homteop.  de  France^  Par., 
V.  21  (3).  itiillet,  pp.  I<i5-i77.     [W'".] 
ComtoLi*,  Tkomah  8r'EN*<  ER. 

1879. — PuraHites:  A  treiitbe  on  the  Eiito;5oa  of  man  and  animalii,  including  some 
a<x^iimt  of  the  Eetozoa.     xi-}-5U8  pp.,  85  figs»     S**.     L*jiidoti.     [W'*.] 
[Pp.  273,  307j  351,  388,  very  brief  mention  of  fi!o.'<iihift  fnorstfajis.'} 
Crookdhakk^  EiMSAJi  M. 

1886.^ — On  tiagtjUatod  Protozoa  bi  the  Mood  of  (li8<.'jii*e<i  arnl  apparently  healthy 
anunals  <  J.  Roy.  Mier.  Sor.,  Ix^nd.,  2.  ??.,  v.  6  (6),  De«.,  pp.  913-928, 
figH,  193-198,  pL  17.     [\V'».] 
[Trichomonas  Ixwim,  p.  92S.] 
1887. — Photomk-nigraphi*  of  liagellated  Protozoa  in  the  blood  <.T.  Il*iy.  Mier 

8oe.,  Loud.,  2.  3.,  v.  7  (2),  Apr.,  p.  358,     [W*".] 
1890. — A  text-lxjok   of  bai'teriology,  inc-luding  th©  etiology  and   prevention  of 
infective  disefii^es,  and  a  short  account  of  yeasts  and  niold^,  hiematozua, 
and  pt-uror'pernis.     4.  ©tl.,  xxx-h715  pp.,  273  figs.,  22  pis.     8°.     London. 

CCTKNINGHAM,  D.  I>titf(5J.AS. 

1888, — L  On  tlie  opiurrtnco  of  iM:»cnliar  orgjanigmis  in  tho  blood  of  tior?n?s  and 
their  FUpposetl  pathogenic  natnre.  {In  his  Notea  from  the  biolojrical 
lahoiatory  attaehed  to  the  otfiLts  of  the  sanitary  coi^imisjiioner  with 
the  government  of  India)  <Scieiit^  nieui.  med.  off.  India,  Calcutia 
(1887),  pL  3,  pp.  1^,  pi.  1,  iig.  1.  [W*. ] 
ClTRRY,  J.  J. 

1902. — Report  on  a  tmrasitic  di^a.«e  in  hor^ee,  males,  and  tairibao  in  the  Philip- 
pine LslandH.  [  Frrmi  a  rejiort  made  to  the  Snrgeon-Oenend  of  the  Army^ 
Dec.  17,  UK)1]  <Am.  MeiL,  Phila.,  v.  3  (13),  Mar.  29,  pp.  512-613. 
[WO 

DAStLEWBKY,  B. 

18^* — 5Ciir  ParasitologiedesBhites  <Biol.  Oentralbl.,  Kriang.,  v.  5  (17),  L  Nov., 

pp.  529-537.     [W'".] 
1886*1.^ — Mat<*rianx  pour  pervir  I'l  la  paraaitologie  du  sang  <Arch.  slaves  de  bioL, 

Par.,  V.  1  (1),  15  Jan.,  pp.  85-91.     [W".] 

1880b.— Reel lerch en  Hur  la  pami^itologie  du  sang.     [Continuation  of  Danilevv'f*ky» 

1888a]  <Arch.  slaves  dtj'bioL,  Par.,  v.  1  (2),  15  mars,  pp.  364-^96,  pis. 

5-8.     [W".] 
lB86c. — Zur  Fnige  yl>er  die  Identitiit  der  pathogenen  Bhitpara«ten  den  MenHcheu 

nnd  der  IIa^inat05Ei«.*n  der  gCHnmlen  Tiere  <  Central bl.  f.  d.  med.  Wis- 

Bensch.,  EerL,  \\  24  (41 ),  9.  (At.,  pp.  737-739;  (42),  16.  Oct.,  pp.  753-755. 

[VV-] 
^  1887a. — Contnlmtion  a  la  qnestion  de  1' identity  des  parasites  patlmgenes  du  s^^ang 

ehex  rhomme  avec  les  h^.njato;5oai rt^  cbe«  les  animanx  sains  <Areb. 

slave?*  de  bi.d.,  Par.,  v.  3  (2),  15  mars,  pp.  257-264.     [W«.] 
1887b. — Rechercheg  sur  la  parasitologie  du  sang.     [Continuation  of  Danilewsky 

ld86b]  <Arclu  slaves  de  bioL.  Par.,  v.  3  (1),  15  Jan.,  pp.  33-49;  (2),  15 

n»ar»,  pp.  157-176,  pis.  1--2;  (3),  15  inai,  pp.  370-417.     [W"*.] 
-I^  para8itologie  comparee  du  sang.     L  Nouvellew  recherchej^  sur  les 

parasites  du  .nantr  dea  oi.seaux.     93  pp.,  3  pis.     H^,     Karkoff,     [^V*.] 
[P|).  52-79,  distnisaion  of  several  forms,  with  great  confttsion  of  the 

technical  names.] 
1889b» — 1^  partt>iiloIogie  conji>aree  du  sang.     II.  Hecherches  sur  le»  heiiiato 

aoftirea  des  tortues.     88  pp.,  2  pU.    8*.     Karko^.     [VV'.] 
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1877. — Trait/^  di*s  Entozt>airet?  et  tics  lualadies  verinim*usas  de  rhominii*  et  des 
animaiix  domestiques.  2.  ^*d.,  cxxxii  F  10O3  pp.,  110  figB,  S"*  Pariik 
[VV.] 

Belaggb,  Yofis,  &  IIekoitari>,  Edciakd. 

1896.^^TniiU'  de  Kw>logie  curit:rt!te.     v.  1,  La  eelhde  et  lea  Protozoaipes.     xxx-f- 

584  pp.,  S7C1  tigs.     8^,     Paris.     [W*.] 
i)K  DoRSj  J,  K.  F. 

1901a, — Bijdrage  tut  de  kwiTiisdiT  TrypaDo^oinen-yiekten,  in  het  hijzoiider  die, 

welke  op  Java  voorkomon  <Vtt'artH.  Bladen  v.  NederL- indie,  Batavia, 

V.  13  (3-4),  pp.  313-347.     [W*.] 
( 1901b ).^Bijdra*re  tot  de  kennie  der  Tryimnogomen-xiekten^  in  het  bijxonder 

die,  welke  op  Java  voorkomen  <Genee8k.  Tiidschr.  v.  Nederl. -Indie, 

V.  41  (IK  pp^  138-175. 
190le. — ^Booeaardlge  deks'jekte  in  het  aoeme^langgehe.     Ill''  rapport  <Veeflrt«- 

Bladen  v,  neflcrl.- Indie,  Batavia,  v.  14,  pp,  20-45,  itgQ.     [\V\] 

DOFLEIN,  F. 

11)01.— Dio  Prirtozix^n  als  Para^iten  und  Kranklieitserreger  nach  biologi^'hen 
Ge8t^iiJehti^I>nnkten    dargestellt,     xiii  4  274  p[Kj  220  figs.     8**,      Jena* 

^^P  [An  exeellent  work  on  parasilie  Protozoa.     Actual  date  of  pablica- 

tion,  Jnly  I,  190L]  i 

DlTRHAM,  H,  E.     [Sit- ttim  Kaiithaokp  Diirhaiu,  &  BlandfortL) 

1898.— Twti^ediisea^  <Veterinarian.  Lond.,  v.  71  (850),  Get.,  pp.  535-538,    [W*J 
[Summary  of  a  pai>er  read  liefore  the  Fourtti  International  Zoological 
Con|fre»?,  Cambridge  (Eng.),  1B98.] 
EMurre. 

(1661). — Ut?l>er  eifi  neuea  InfusoritJin  ini  Darin  vcnschi^ener  XCf^l  <Ztschr.  f. 
wisseu&ch.  ZooL,  Leip;t.,  v.  11  (I),  p.  9B. 
Elmassian,  M, 

1901a.— Ma!  de  Caderas  <Berl.  thienirztl.  Wehni^-br.  (40),  3.  Okt,,  p.  604,  1 

1901h.— Idenu     [Reviewe^l  by  Railliet]  <Rec.  dt^  mt'-d.  vet,  Par.,  8,  s^.,  \.  8  (23), 
15  dtH'.,  pp.  78(^788.     [\V*.] 
£vAK8,  Gfioaui:  H.  i 

1899. — lN_»me  note^f  tm  siirrdi  in  Bnrmah.  Outiireak  ainoiigj^t  military  police 
iy*mi&*  at  Maiidalav,  Jnlv,  I8m  (In  Lingard,  lHt*9,  v.  2,  pt.  1,  pp.37-4L) 
[WV]  I 

Evans,  Griffitit. 

(1880). — RejKirt  on  **  eurra"  disease  iu  the  Dera  Ismail  Kban  district,  November 

13,  1880,  Military  De|^^.artn;ent,  No.  493-4467. 
188L — On  a  horse  di*?eiipe  in  India  known  as  **Hnrra/'  probably  due  to  a  Hteina- 
tozoon  <Vet  J.,  Lond.,  v.  13,  Jnly,  pp,  1-iO;  [Aug.,  pp.  83-88];  Sept^ 
pp.  180-200;  Nov.,  pp.  32tV3:i3.     [W*.] 

[Excellent  artiele;  geograjdiiesil   difltributiun;  definition;  symptoms; 
IH>8tmortetn  appearancet*;  murtabty;  contagion  and  infeetion;  tK?Jiev€!8 
i  tli«?  may  earry  the  disease;    different  animals  aff€*('t«tHl— horse^  mule, 

I  eamel;  remote  causes;  prevention;  cure;  no  eonhdenee  in  carWic  acid; 

I  the  i^arasite;  history  of  individual  caj^esi,  with  ai.*eounta  of  t refitment  and 

'  tables^  of  pulse,  temperature,  and  urine.] 

1882.— Idem.     [Continued]  <Vet.  J.,  lx»nd.,  v.  14,  Feb.,  pp.  97-110;  Mar.,  pp. 
I  181-187.     [\V\]  I 

k  [Gases;  sanitary  condition  of  the  horse  liuea;  outbreakja.]  J 
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Frikdbkbgkr,  Franz,  <fe  Frornkr,  Kuoen. 

1889*— Ijelirbneb  der  giK^cic'Ilen  Pathologie  imtl  The mpie  tier  Ilauptluere.     Fur 
Thieriirztf,    ArzU*  iind    Studirende.     2.   ed.,  v.  2,   viii -f  71».*i  pp.      H^, 
L  8Hitt^rL     [W».] 

P  [F.  737,  Cadeiras-Krankheit-mal  de  ciuleraH.] 

Fac^hneRi  Eugkn.     See  Fried berger,  Franz,  h  Fr5bner,  Eugen. 

Gai'Le,  J. 

1880* — BeoliaclitinigLMider  farbb>een  Elements de  Fni«;bblute8 <An'h.  f.  Phyt<M»l., 
[  U-ipz.  (4-5),  1.  Oct.,  pp.  375-392,  pL  5.     [W".] 

1842. — Ufbtfr  fill  in^eiithimdiLbiH  Kiitozoon  im  Biot^  »k'H  Fnii^^heai  <Ari'h.  f. 
^  Anat.,  Phyi^iol  u.  wL^seiiwdi.  >Ied.,  Bcrb,  p.  148.     [W™,] 

Gra^i,  B. 

1881.  — Intonir)  ad  ab'iirii  j>rutiKti  enUut>aPassJtit^i  od  aj^parteiienti  aHeclaK»i  dd 
L  flagellati  lolwsi,  8|>c»roz«ti  o  filiati  < Atti  Soe.  ital.  d.  ^c.  nat.,  Milano,  v.  24, 

P  pp~  i:i5-224,  pis.  1^.     [W'O 

1883. — Siir  quelqties  i>rotieit<^  endo-parii-^itea  ajpjMirtenaiit  aiix  tki.'Jjies  dt*:^  flatrel- 
lata,  lobtjfia,  i?[x^rujtua  et  dliata,     [Trans),  uf  GniJ^i,  1881]  <Arch*  ital, 
I  de  biol.,  Turin  (1882),  v.  2  (3),  1  f^v.,  pp.  44^2-^44;  v.  3  (1),  15  avnl, 

"  pp.  23-37,  pK  1-3.     [W'».] 

Gros. 

1845. — (">b.«t'rvationf«  et  bid utt ions  nikToscopiques  sur  quelipies  parafiitt^s^  <Bulb 
8o<\  imp.  il.  nat.  de  Moscon,  v.   18,  pt.  1  (1)^   pp.   3H(M2H,   pis.  0-Jb 
I  [VVM 

GfttTBV,  David, 

1843* — Htcberibt^^  t-t  obstT  vat  ions  sur  line  notivelle   et^fj^tt*  d'Hi-niat^zoaire?, 
^  Trf/jHtiifjsowa  ^nri^nijjiV  <Cnnipt.  rend.  Acad.  d.  8C.,  Par.,  v.  17,  2.  .senieg- 

r  tre  (20),  pp.  1 134-1  Ki6.     [W».] 

1844a.'— Idem    <Ann.  d.  sc.  nat.,  ZooL,  Par.,  3.  b.,  v.  1,  p|i.   104-1U7,  ].l.   IB, 

figs.  1-7.     [W.] 
1844b. — On  a  new  apcH^ies  of  Htematozoon,  Trypanmoma  mnfptinh.     [Tranel.  of 
i  Gnihy,  1843]  <Ann.  Ma^^  Nat.  Hi*?t.,  Lond.,  v.  13  (82).  Feb.,  pp.  158- 

I  15U.     [\V\] 

Glnk,  W.  D. 
I  1 80 L^The  etiology  of  mirra.     [Cntk'iBm  of  Ranking,  1891a]  <Vet.  J.,  l>(jnd.,  v. 

I  33,  Get,,  pp.  SOlKilO.     [WV] 

Has.sall.  Albert. 

1902.— Bibbograpby  of  Furm  and  alUe<i  trypanosomatic  diseafice  <Bull.  Nn.  42» 
I  Bureau  Animal  ln<iuf^t,  \L  S,  I>ei»t.  Agric.,  Wa^^li.,  pp.  131-148.     [W*.] 

HAVEf?,  M.  II. 

1898. — Surra.     {In  FHe<ll:»erger  and  Frnhner^a  Veterinary  Pathology.     lufiH-uve 
L  Diseases  of  Animals.     Translated  and  edited  by  M,  H.  Hayes,  with  not  eg 

I  on  Bat!teriology  by  G.  Neumann.     8**.     I^ndon.)     [W*.] 

I  [Pp.  477-487,  chapter  on  surra,  written  by  Hayes  au<l  baseil  largely 

on  Lingard.] 

lltimuKAi}^  £t>GARD.     Sre  Delage«,  Yoes,  A  llrniniirtl,  Kdgard. 

JOLYET,  F.,  A  DK  NaBIAB,  B. 

1  IStU.— 8irr  nn  h^-matozoaire  du  lapin  doniestiqne  <J.  de  mt'<b  dt*  Bordeaux, 

I  V.  20  (31),  1  nnirs,  pp.  32i>-32«K     [W-".] 
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Kanthack,  a.  a.,  DmnAM,  H.  E.,  ik  BLANi>FoRfi,  W.  F.  H. 

IS^a. — On  nagana  or  tsetse  fly  disease.     (Report  inad*^»  to  the  taetae  fly  commit- 
'  tee  of  the  Royal  society  of  observations  and  exiK^riuients  farried  on  I  from 

^^  November,  1896,  to  Aiigngt,  1898)  <rroe.  Roy.  Soc.  Lond.  (Nov.,  1898- 

■p  Mar.,  lSi>9),  v.  64  (404),  Nov,  19,  pp.  lOfl-US,     [W'.] 

f^  lS98b.  — Nagana  or  i^tae  fly  disoaKe.     [Review  of  Kaiithack,  T>iirham,  ^k  Blaiid- 
I  for«J,  1 898a]  <Brit.  U.  J,,  Loud.  ( 1980),  Ih'c,  10,  j)p.  1 768-1 7ti9.     [W*.] 

1898*-. — Uel)er  Naj^iia  rxlerdie  Tse-t>He  Fliei^enkrankheTt.     [Tntn^I.  f4  Kajitha*'k, 
Durhatn,  &  Blandfonl,  1898a,  by  G.  H.  F.  Niittall]  <Hy\^.  Rundsohait^ 
Berl.,  V.  8  (24),  15.  Dec.^  pp.  i{h5-121i2,  1  fig.     [W\  ^y'\] 
I         1898ii.— Idem  [atiglractCMl]      J.  CVimp.  Path,  ^k  Tiienip.,  Krliid).  i^  l^iid.,  v.  11 

(4).  IX-c,  31,  pp.  ;)70-rj80.     [W"',] 
I         lS99a. — Tsctee  disease  ill  mammals  <Proc.  FourtJi  luternat.  Cong.  Zool.,  Cam- 
bridge (22-27  Aug.,  1898),  I>oii<i.,  pp.  16«J^l(iS.     [Lib.  Stiles.] 
[Pnu'th-ally  the  same  ha  Ihirhmn,  1898,  pp.  5;i5--&!^8.] 
I         ld09b. — On  nagiina  or  tsetse  t!y  ♦1i»eai^e  <  Veterinarian,  Ixmd.,  v.  72  (853),  Jan., 
I  pp.  1-11;  (854),  Feb./p[>.  ^8-79.      [W-.] 

,  [Samt*  a.H  Kantiiack,  Dnrhani,  ^  Blantlford,  1898a.] 

Ehmpkkr,  Walteb.     See  Babinowilsch,  ^yfJia?  &  Kempner,  Walter. 
Kk.xt,  W.  Savillk. 

1880. — A  manual  of  the  Infu&f»ria,  inchiding  a  description  of  all  known  flagellate, 
I  eiliate,  and  tentaralifenvoH  IVotnzoa,  Briti>*li  and  foreign^  an^l  an  arcount 

^^^  of  the  orgiinizatioji  ami  afliniiieH  of  the  Kponge><.     Pts.  1-3,  pp.  1-432, 

^H  pit*.  1-24,     S**.     London.     [W"*.] 

^^"  [Tri/pf momma  f  pp.  218-220.] 

KiSYOUK,  J.  J.     Sty  Smith,  Allen  M,,  &  Kinyomi,  J.  J. 

Koch,  Robkrt. 

l881.^Zur  Un tcrsnchung  von  jiathogeneii  Oi-ganismen  <Mitth.  a.  d.  k.  Gsnd- 
I  ht^amte,  BerL,  v-  I,  pp.  1-42,  pli^.  1-14.     [WV] 

1898a. — ** Reii?e-Berichte  Qlxr  Ri nderptist,    Btib^nenpeat  in  Indicii  niid  Afrika, 
Tsetse- ode  r  8iirrak  rank  belt,  Texa^-Fielier,  tropificbe  Malana,  S<!hwarz- 
waseerfieber.'*     13B  pp.,  !0  ligs.     8°.     Berlin.     [W"^'.] 
,  1898b.— 'Report  on  tlie  surra  di!-ea«e  <Brit.  M.  J.,  Lond.,  v.  1    (1945),  .\pr.  9, 

i  p,  98,3.     [W».] 

I  [Brief  reference  to  Kwli's  report  from  iHir-es-Salanj;  mtdenand  ordi- 

I  niiry   dunkeys  subjet  t  to  nurnv,    but    ma^ai  donkeys   are  apparently 

immune.] 
Krcse,  W» 

18{K3. — ^Systeniatik    der   Protozi>en.      {In  Fifajgc'v  Die  Mikroorganismen.     Mrt 
I  l>eaonderer  Beruekwichtigung  der  Atiologie  der  Infeklioiiskrankheiten* 

I  3.  chL,  pt.  2,  pp.  601-700,  figs'.  128-1.5:i.)     [W"*.] 

f  [Trichomamtii  t'ohtffdHtrujii^  1\  inhdhinUi^f  T.  raf/hiaiix,  pp.  629-632.] 

KUN8Tt*BR,  U. 

1883. — Rei'herches  sur  les  Infuaoires  parasites.    Sur  ^ninze  Protozoaires  nouveaux 
i  <Cotnpt.  rend.  Aead.  d.  sc.,  Par.,  v.  97,  2.  semestre  (14),  1  oc!t.,  pp. 

I  755-757.     [W*,  W'".] 

■LAOnt,  Alphoxke. 

ft        1891, — Note  sur  un  iiotiveitu  panii^ite  dn  s'ang  (  Tri/p(inotnotuts  Ihtnifer^h^i)  <BulL 
I  Soe.  y.ool.  de  Frmn^e,  Par,  v.  in,  ort.,  pp.  229-231.     [W*.] 

liiABOCLBiuNE,   A. 

1         1888.— Sur  une  moucVie  tsi^-twS  de  I'Afriqiie  australe  <BulL  A<  ad.  de  med,,  Par., 
I  An.  52,  2.  s.,  v,  19  (22),  4  juin,  pp.  721-724.     [W™. ] 
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1885. — Patho^eneaia  companwia.  Ptv^to  rle  CJa<ii:im?4  on  epi^BOotia  de  MamjA  siisw 
atialo^jjiflw  com  o  BerilMt*rL  viiiH-t*8  pp,  H  plw,,  2  phot.  8°.  Kio  de 
Jjuu'iro.     [W"*,] 

"be  LaNE88AN,  J.  L, 

1882a.— Maiiuc4  il'lanUjire  naUimlle  inedit^ale.     Pt,  3,  Zool<jgie,  728  pp,,  523  figs. 

[P.  71,  lig-  60,  Lriei  mention  of  Unduiinn  rawtrum.] 
1882b*— Trait<^  de  ztioUigie,   Protozoaires.     vii -f  336  pp.,  2R1  figs,     8**.     PsiriH. 

[Pp.    106-167,   fig.    142,    hrwi   reference   Ut  **  TVi/jKinfm/nui   mnfftilnU 
Gnjhy*'  ami  Tri/pfunjHonm  Ehaihi,] 

Lankrster,  K.  Ray. 

1871. — ihx  UndnVintt^  the  type  of  a  new  gn^up  of  Infusoria  "Timirt.  J.  Mlcr.  8c., 
UmA.,  n.  P.,  V.  if  (44),  Ort.,  pp.  3S7-;J89,  figs.  1-4.     [\V"\] 

[Living f>ar4k*i ten foiin<l  hx  fr<ig\s  blotxl  ilt!Sfril>eii  at*  i'lidnlhrn  rnmtr^tm>'\ 
1882, — On  Drtfxtriidimn  ranarian^  the  tvll-para*«it**  of  tli«  frog'«  blrKnl  and  spleen 
(Ganle*8  Wunasohen)  <(iimrt.  J,  MiiT*  Sc,  Lond.,  n,  «.,  v.  22  (85), 
Jan..  pp.  5:5-a5,  tign*  1-5.     [VV'»^3 

^iiAVKRAX,  ALPHONaii.     ( .VfVT  «?^o  Laveran ,  Alplmiise,  A  Me^nil,  F, ) 
1892. — I>e8  Tryj»ano^K>mes  parasites  <lii  wang  <"Arc*h.  de  mM, 

patli..  Par.,  1.  e.,  v.  1  (2),  1  niar.%  pp.  257-2*59,  pi.  I. 
1893.^ — Paluftism.    xii  -f  197  pp.,  7  fi|?e.,  H  pis.     8*.     Loiwlr^n, 
184^*— I-ies  Ileinatozoaires  de  riiomnie  et  de§  animaux,     Pt.  l»  Pri^tozuaires  dii 
gang,  iv  4-  154  pp.,  i>  %».     Pan^.     [Lib.  Stilen.] 

[Account  of  TryfVJUQuuma  in  MiriuUB  animal^  pp.  12^.*-l-iH,] 

Lavkran,  ALunoNsE,  A  Messil,  F. 

19fK)a. — Be  la  longue  iTinservation  A  la  glacier©  d^  Tr}T>an<K^me«  du  rat  et 
de  ragjrlonieratifm  de  oe»  paraj^ites  <Cornpt.  rend.  Sik\  de  biol,  Par.» 
V.  52  (2V»),  12  (M  t.,  pp.  81G-H19,      [\V\] 
[^•«^^lerilH*t^  agifcrhitiiuitimi^] 
lOOOb. — Siu  ragglutinatiiin  dei^TiypanfJtJOiiioiM  du  rat  fjar  divers  WTUuia  <]CVjnipt. 
rend.  SrK-.  de  liiol..  Par.,  v.  52  (34),  l*j  nov..  pp,  03tM^2.      [W\] 

[Kxperinieiited   with  isennn   of  dog,   rafdjit,   sheep,   hc^rw.:*,  chirken, 
pige*m,  rat.] 
IWJia. — Sur  le  mode  de  luultiplk'atiun  du  Trypanoaome  du  nagana  <Compt. 
rend.  hior.  de  bioL,  Pan,  v.  53  (12),  2l>  majs,  pp.  326-329.     [W*.] 
[Dei-eription  and  ligurea  of  divisiun.l 
1901b.— Sar  U  nature  centrusomiqne  du  eorptu«rule  fhromatiqne  post<5nenr  cle^ 
TrypanosM»inGS  <Coinpt.  rend*  Soc,  de  biuL,  Par.,  v.  53  (12),  29  unirs, 
pp.  .329^:i:^l.     [\V*.] 

[Homolo*;ouj<  with  the  attraetive  apheret*  of  Nodtilwca  and  c-entroaomes 
of  epermatoidH,  ] 
190k-,— Surlaatrnctiiredu  TrypaiKiMtmxedea  grenouilles  et  mir  VexttUiaion  du 
genjB  Tvyi^iwtmiwi  Gniby  <Compt.  rend.  S»k?.  de  luoL,  Par.,  v.  53  (23), 
28  jain,  pp.  G78~680,  figs.  1-3.     [W  •.] 
[(Jenu.s  Jff'rjHinmonaA  is  discarded.] 
I901d.— Sur  la  m«jrphoIogie  et  la  systi'matiqne  de6  FlagoU^aA  iiiembrane  ondu- 
knte    (genres    Tryimnomma  (iruby  et   Triehomomi^i  Donn<5)    <Compt. 
rend.  Acad.  d.  hc,  Par.,  v.    l;i3  (3),   15  juiHet,   pp.   131-137,   flg**.   1-5. 
[W^] 

[(General  discnswion^  iiuiiortnnt.] 
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La  VERA  N,  Alphonse,  it  >fE8Nn.p  F.— Ccmtiimed. 

IVKllo. — Reciierrlii^  inorjihologiqiit's  et  ex  jhtj  men  tales  sur  le  Trypanosome  dea 
f  nits  {  Tr,  Lfv-utt  Kent)  <  Ann.  de  Vlnst.  Pasteur.  Par.,  v,  15  (9)^  25  eept, 

^m  pp.  67:]-714,  pl^.  11-12.     [W*.] 

^H  [Vtry  iniixirtaDt  pai>er.] 

^^  I901f. — But  U\  tiahire  barti'^rieiine  du  [inL'tendti  Trypunosome  des  huitres  (Tryp. 

L Bittfjitntii    Cert<^)    <Conipt,    reiKt   8<x'.    de    bioL,   Par.,   v.   53   (31), 

^K  25  od.*  pp.  883-aSo.     [W».] 

^^r  [  7Vy/JtiiiOAf»rt«  Balblifnn  does  not  !>elonf>  to  the  genas  7Vi//>f?no«>Tita.] 

lOOlg* — Siir  les  FlagelleH  i\  membrane  ondiilante  de*i  pniKj*on^  (genres  Trifpano- 
^^  #oma  Grulty  et  Tnjpnnopiiumii  n.  gen.)  <^Comi»t,   rend.   Acad.  d.  ac., 

^H  Pan,  V.  133  (18),  28  oct,  pp.  67(Hi75.     [W'J 

^^^  [  T \\  ree  ne  w  spi^cies .  1 

I 11H)2a.— ReebercheH  rrMirphijlojriqiies  et  exp^rimen tales  siir  h^  TrypanoBome  da 

^K  iiat^na  <ui  maladie  de  la  moiiehe  ts^ts^  <Ann.  de  TJiiyL  Pasknir,  Pan, 

^P  V.  lf>  ( I) ,  25  jaiu,  pp,  1^S5,  figs.     [W\] 

r        1902b. — t!?tu<ly  of  the  Trifpnnmomn  of  t^setse  fly  disease.     [Alwtrart  *:d  Laveran  & 
!  Memil,  1902a]   <J.  Am.  M.  Ass.,  Chicago,  \\  38  (11),  Mar.  15,  p,  738. 

[WV] 
lH<)2o. — Morphological  ansl   expsrimentid    researche^i  on    TnfiMtnoMtnia  of  rats 
1  {T,  Ltwimi),     [Review  of  Liiveran  Jk  Mcenil,  1901e]  <Exp.  tSta.  Hoc., 

U.  S.  Dept.  Agric,  Wash.,  D.  C,  v.  13  (6),  p,  532.     [W\] 
Lbcler,  >L 

1B99. — El  nial  tie  eadenis  (contribucion  al  eetudio  de  esta  enfermedad).     15  pp, 
4''.     HiienoH  Aire?*,     [W\] 
LErLKRai,  Emma. 

18lX>,— TjiM  mil  nn»(^nimiie9  internjcdiaires  anx  deiix  regnes  <Bull.  Sex;,  beige 
de  Mien,  Brux.,  v.  Hi  (8),  pp.  70-131,  figP.  1-7,     [W".] 
Lebh,  Kay. 

ISS^.^Glossiua  morniktftn  or  t^etee  fly  <C\^et.  J.  &  Ann.  Comp.  Path.,  Lond.,  v. 
27,  Aug.,  pp.  79-84.     [W".] 
I  [Claims  to  have  found  the  ti?et^  fly  in  India,  Naga  Hilb;  heavy  lo«e« 

I  in  Irannport  service;  «juote«  Dr.  Livingstone's  observatioas  on  the  teetse 

fly.] 

Le\V1«,  TlMoTUY    RliiTARKJ*. 

1878. — The  microscupie  organisms  found  in  the  bhHwl  of  man  aiid  animali^,  and 

their  relation  to  dii*ea»e  <l4th  Ann.  Rep,  San,  Com.  India,  CalcuUa 

(1877),  Appendix  B,  pp.  b57-2t)8,  iigi?.  1-27,  pis.  1-3.     [W^^.] 

1873,  — llagellateil  organ iinms  in  the  bkM:Hl  of  healthy  rat**  < Quart  J.  Mien  Se., 

L<jnd.,  n.  e.,  v.  Ul  (73),  Jan.,  pp.  K>«-114,  i.  fig.     [W".] 

I  1884. — Further  oh^'rvations  on  flfigellatetl  or^aninm^*  in  the  blood  of  animals. 

^  <Qnart.  J.   Mien  Sc,  I>*jnd.,  n.  h.,  v.  24  (96),  July,  pp.  :J57-3G9,  fi^. 

1-5.     [W™.] 
^^  1888.— Flagellal<xl  organ iKiiii*  in  the  bh>f>il  of  animals.     {In  Phyisiok>gical  and 
^^h  I>athological  rewarehes;  being  a  reprint  of  the  prinei{>al  pcientilic  writ- 

^^M  inga  of  the  late  Timothy  Richards  Lewis,     Arranged  and  edited  by 

^^B  Wdliain  Aitkcn,  G.  E.  Dobson,  and  A.  E.  Brown.     8°.     Loudon,     pp. 

^^  (i04-f>(Mi)     [W^.] 

LlKGARO,  AlFKEU.  ' 

^         1893.— Repirt  on  hon*e  mirra.     v.  1,  125-f-cclxxix  pp.,  11  pis.     fob     Bombay, 

L_  ^^^'"-^ 

^H  [Exceedingly  important  medical  discuadon;  moBt  extensive  paper  on 

^^^^  surra  in  print]. 
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LiKOARD.  Alfred — ConlinTjeii. 

1694a. — Sammary  of  fiirtlier  report  on  smrra,     8  pp.     f<>l.     Boajl>ay*     [W*.] 
18^K— Idem  <Vet  J.,  Ixmd.,  v.  m  (232),  Oct,  pp.  25()-25H;  |233),  Nov.,  pp. 

311-315.     [\V^*J 
18Me. — The  dit^eotie  nurra  in  t^oUpeds  and  i-auieltJ.     [Review  of  l.itjgard,  189;i] 

<Vet.  J.,  Umih,  V,  3ft,  Mar.,  pp.  172-175.     [\V\] 
1895.— Sum  omry  of  further  report  on  fairra.     13  pi^     foL     Bom  buy.     [W*.] 
1896.— Annual  report  of  the  imfw^rial  bat'terio legist  for  the  official  year  1895-96.  * 

61  r>p.,  1  map.     4*'.     gombay.     [W*.] 
1898a. — Anmml  rep<jrt  of  theinjfjerial  bm-teriologlHt  for  the  offit-ial  year  18l»fi-97* 

iii  f  77  pp.     iid.     [Calcutta.]     [W^] 
1898b. — Surra  report.     Api>oiidiceiJ,  including  records  of  t!ase»j  charts,  and  illus- 
trations.    V.  2,  pt.  2,  230  pp.,  3  pis.     fob     Bombay.     [Wr] 
1899. — Report  on  Hurrii  in  equiiieF,  lK>\'ine>?j  huffaliH?**^  an^l  carjine^,  t4>getber  with 

an  at'cciunt  of  experiments  eombic^t^Ml  with   tlie  Tnjpanmoina  of  rats, 

handtciMjtH,  and  finh.     \\  2,  pt.  1,  ii  +  ltiO  pp.,  pis,  1-2.     fob     Bomlwiy. 

[W.] 
[Very  importiint.  ] 
1900. — Report  on  surra,  dij*ease  in  bon?eS.     [Review  of  IJngard,  1899]  <Vet.  J., 

Loud.,  n.  a.,  v.  2  ( 11) ,  o.  ».,  v.  51  {30b),  Nov.,  pp.  34tK345.     [W'.] 
1901.— Rep«>rt  on  surra  in  ei|uines,  bijvines,  liuffalocs,  and  canines,  etc,     [Review 

of  Lingard,  18^9,  by  RaiOiet]  <Rei\  de,  med.  vet.,  Par.,  8.  8.,v.  8,  15, 

juin,  pp.  377-378,     [W*.] 

LlVTNOSTON,  DaVIO, 

1858a.^The  lset«e.  (In  his  Missioniiry  travels  and  researches  In  South  Alriea^ 
including  a  nketeh  of  sixteen  yeur«-  re*^idenec  in  the  interior  of  Africa 
an<l  a  jtiurney  from  the  Caj>e  of  (icmmI  Hope  to  L<ianda  on  the  west 
coast*  thence  across  the  continent,  down  the  rlyer  Zaniltcsi  to  the  east- 
ern coast.     8^     New  Yurk.      pp.  93-97,  61 2-^n  3,  figs.  1-3.)      [W  *.  ] 

1858b, ^Arsenic  as  a  remedy  for  the  tseXmi  bite  <Brit.  M.  J.,  Lond.,  n.  s.  (70), 
May  l,pp.3m)-361.     [W"'.] 

5he,  Max. 

1900a. — Ergebijisee  der  neweren  8[>oro^oenforsehung.  Zusararaenfassende  Dar- 
stellung,  mit  bcscmderer  Benlcksichtigimg  der  Midaria-Paraaiten  und 
ihrerniichfiten  VervNandten  <CentralbL,  f.  Bakteriol.,  l^araaitenk.  [etc.], 
Jena,  1.  Abt.,  v.  27  (10-11),  23.  Murz,  pp.  367-384,  figs.  1-9;  (12-13), 
31.  Miirz,  pp.  43tJ-460,  hgs.  1-9;  v,  28  (6-7),  22.  Aug.,  pp.  206-209; 
(8^9),  4.  Sept.,  pp.  258-264,  figs.  1-6;  (10-11),  20.  Sept.,  pp.  31tJ-324, 
figs.  7-10;  ( 12-^13),  6.  OkL,  pp.  384-392.  [W\] 
[TrtfjMijiomma^  p.  443.] 

1900b. ^ — Ergebni.sse  der  neuern  Siiorttzoen-Ftjrsidiung.     Zusammenfassende  Dar- 
fitellung  mit    besonderer   Berucksicbtigung   der   Mala riaparasi ten    und 
ihrer  nucbsten  Verwandten.     iv    i   ItX)  pp.,  35  flge.     8^.     Jena.     [W*.] 
[Reprint  of  LCdie,  1900a,  with  additions.] 

HE  LimTRAc,  A. 

1896. — Trtfjxiumonm  Balbianii^  Certes  <Act«8  8oc.  Linn,  de  Bor<leaux,  \\  50, 
5.  s,,  V.  10,  pp.  265-275,  pis.  1-2.     [W^] 

McWee.vey,  E,  J, 

1899, — Reports  on  recent  bacteriological  and  hygienic  researches.  II.  Kt>ch*8 
work  on  the  plague  in  Africa,  t.^n^t.^  fly  diseas**,  and  Texaa  fever  <^J, 
8tate  M.,  Lond.,  v.  7  (2),  Feb,,  pj>.  115-120.     [W*^] 
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Malkmi'j*,  Bernard. 

V^\. — Outlines  of  clinical  diagnoctics  of  the  internal  diseafiofl  of  domestic  animate, 
translated  from  the  latest  Geniian  edition  by  D.  S.  White  &  Paul 
Fischer.     2a5  pp.,  45  figs.     8°.     Chiiago.     [W*.] 
Marotei,  G. 

iy02. — Les  hematozoaires  et  leurs  mixles  de  transmission  <J.  de  nied.  vet.  et 
zofiteeh.,  Lyon,  5.s.,  v.  6,  28  fev.,  pp.  97-107.     [WV] 
Mailshall,  W. 

18.S5.— re]>er  die  Tsetsefliege  <Hiul.  Centralbl.,  Erlang.,  v.  5  (6),  15.  Mai,  pp. 
ISO-IW.     [W.] 
[Mais,  L.  M.] 

1SN'>2. — A  new  epidemic  disease  anion*:  horsc»s  in  the  Philippine  Islands  <Phila. 
M.  J.,  V.  9  (4),  Jan.  25,  p.  149.     [W.] 
Maxwell,  Thomas. 

1857.— On  -'surrair*  <In<lian  Ann.  M.  Sc,  Calcutta,  v.  4,  Apr.,  pp.  441-447. 
[W-.] 
Mayer,  A.  F.  I.  Carohs. 

1843. — Speeilegium  obser\*ationuin  anatoniicarum  de  organo  electrii-o  in  Rails 
anelectricis  et  de  Ha^matozoisi.     17  pp.,  3  plj-.     4°.     Bomue.     [W'.] 
Me!).  Rec.,  X.  Y. 

l?»Cl2a. — .Surra  among  the  army  niulen  in  the  Philippines  <Meil.  Rec.,  X.  Y.,  v. 

61  (6),  FelK  8,  p.  22l!     [W.] 
11K)2)). — Treatment  and  prevention  of  "surra"  in  horses,  mules  and  other  ani- 
mals.    [Review  of  circular.  Jan.  11,  Military  (lovernor,  Philippines] 
-^^Me^l.  Rec.,  N.  Y.,  v.  61  (11),  Mar.  15,  p.  420.     [W.] 
Me<jnin,  J.  P. 

lS75a. — Memoire  .*»ur  la  question  du  transport  et  de  Tinoculation  de  virus  par  les 
mouches   '^J.  de  Tanat.  et  physiol.   [etc.]»  Par.,  v.  11  (2),  mars-avril, 
pp.  121-133,  pi.  7.     [W™.] 
lvH75b. — I)u  ruledes  mouches  dans  la  propa^ration  du  charl)on  et  autres  affections 
viruleutes  <J.  de med.  vet.  mil..  Par.,  v.  12 (8),  Jan.,  pp. 461-475.     [W".] 
[Tsetse,  pp.  471  ff.] 
Mbsnil,  F.     Sff  I^veran,  Alphonse,  &  Mesnil,  F. 
Mitrophaxow,  p. 

1883. — Beitrage  zur  Kenntniss  der  Hiimatozoen.  Neue  monadenformige 
Parasiten  des  Fischbluts,  ihnen  uhnlichc  Organismen  und  ihre  Bezie- 
hung  zu  den  Blutelmenten  <Biol.  Centralbl.,  Erlang.,  v.  3  (2),  15. 
Marz,  pp.  35-44,  figs.  1-2.     [W-.] 

MOBHH,   K. 

18S.'j. — Tri/jmii'^oina  lialhinnii  Certes  im   Krystallstiel  schleswig-holsteinischer 
Austeni  <Zool.  Anz.,  U-ipz.,  v.  4  (l'34),  19.  M-irz,  p.  148.     [W-.] 
HE  Naijias,  f?.     *S<r  Jolyet,  K.,  *&  de  Nabias,  B. 

Na  III  MAN  «fc  VaZ. 

lHi>3.— The  diseasi'  ^'.^urra"  -.Vet.  J.,  l^)nd.,  v.  36,  June,  pp.  403-406.  [W.] 
[No  practical  treatment  found;  excrements  and  breath  highly  offensive; 
s]M>ra«lic  cases  in  every  season  throughout  the  year;  conmiunicable  to 
all  sj)ecies  of  df^nie.^ticateil  animals  (mammals);  temi^niture  in  febrile 
attack  10^i°  to  106°  F.;  symptoms;  diagnosis;  i>ost-mortem  apj^earances; 
treatment,  inhalations  of  carlx»lic  acid,  1  oz.,  in  closwl  room,  or  hypo- 
dermic injections,  2  gi-ains  corrosive  sublimate  in  a  solution  with  com- 
mon salt.] 
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Nepyku,  G. 

1898.— Siif  nn  Trypan t)«niiH'  rlann  lo  pang  de  rhomine  <Compt.  rpnd.  i^it\  tie 
Irii.l.  rar-,  la  .^.,  V,  5  (  tlK  ^OciiV,,  pp.  1172-1174.     [W.] 

[Giv«*  mi  alleged  oecurrence  of   TYnpfrnommfi   hi    luaxi;   de*^Tiption 

Nrujiakn,  L.  G. 

18S8. — Traiti?  dea  niakdiee  parasiUirt'S  nou  iiJurohii*nnes  d«.f*  ariimaux  <lnn>vs- 
tiqnt^.     XV  I  673pp,,  SOGfiga,     S^,     Paris,     [W».] 

[Pp.  3:]-:i4,  hrief  roference  to  taetjse  fly,  with  quotation  on  llio  (lij^t^aso 
taken  from  RaiHiet;  p.  557,  brief  reference  to  Kunstler,  1883,  p*  775.] 
189^. —Idem.     2.  ed.     xvi -f  767  pp.,  3*>UigH.     8°.     Paria,     [W\] 

[Pp.  35-36,  brief  account  uf  the  tsc-tse  fly,  cupied  froni  Railliot;  p.  fi.ll, 
brief  reference  tu  Ti'ijpmiosofj^n  in  rabbit  (Jolyet  *&  do  Nabiaa,  1891), 
and  gtiUK^  pi^  (KijrL'^ler,  1883);  p.  C20  mentitms  Tnji*antjifumn  mnijitinin 
avium  ul  Danilewtiky.] 
1892b. — A  treati.'?e  on  the  pai-asitei*  and  the  piinuiilie  ilii^eaj*e,s  of  the  dume^tieaterl 
animaL*,  trujislated  ami  iMliteil  by  Geijrge  Flt'iiuiiing,,  xxiil,  j  8<K)  pp.. 
364fig5*.     8^     Ixmdon.     [W*.]  ' 

[Pfj.  34-36,  brief  aeeoimt  of  t-net^e  fly,  copied  froii>  Railliet;  p.  Cd9-*»22, 
purra;  p.  fl'i5,  Trifpanomma  in  rabbit  (Jolyet  ^k  de  Nabiai?,  ISIU)^  and  in 
guinea  pig  (KQnatler,  1S83) ;  p.  649  mentions^  Trt/panosoma  sanguinis 
nviam  of  Danilewsky.] 

l^lOla. — i^ur  les»  rapports  qui  exijitciit  entre  la  doiirine  et  le  smrra  ou  le  uagana 
<Compt.  rend.  Soe.  de  biol,  Par.,  v.  53  (16),  lU  mai,  pp.  464-466.     [ \Vv] 

1901b.— -Idem  [reviewed]  <IltH'.  de  med.  v^t.,  Par.,  8.  s.,  v.  S  (IIK  15  jnin, 
Pfx  37»-380,     [W\] 

KOl.Da,  COLEMAX. 

1901.— *' Surra''  in  the  Philippines 

743-745,     [W\] 
1902, — Some  further  remark.^  on  *' surra* 

Feb. ,  pp.  900-903.     [ W  '.  ] 

frTTAJ-L,  ffBlJHOB   IL  F. 

1898. — Xeuer*?  Unter^chungeii  uber  Malujria*  TeJUkrfieber  und  T^etaefliegen- 
knmkheit.  Zuaamnienfassender  Berieht  <Ilyg.  Rundi^rhan,  BtrL,  v.  H 
(,22).  15.  Nov.,  pp.  1084-1102.     [W\] 

[An  excellent  digefci  tA  recent  literature.] 
1899.— Die  Rfdle  der  Insiekten,  Arachniden  iIj:otLj()  und  Myriap^^nlen  u\s  Tragen 
bei  der  Verbreittmg  von  (lurch  Bakterien  uw}  thieriw^he  Para^iteu  ver- 
iirsatbten  Krankheiten  dces  ilenseben  und  der  Thiere.  Kine  kritiseh- 
hiwtoi-b^'he  Studie  <Hyg.  Rundschau,  Berb,  v.  9  (5)»  L  Miirz,  pp.  200- 
220;  (6),  15.  Marx,  pp.  275-28U;  (8 ),  15.  A\>f.,  pp.  393-408;  (10),  15.  Mai, 
pp.  503-520;  (12),  15.Juiii,  pp.  ti<Xt-tL20.      [\V\] 

[An  exeellent  critical  digest  of  aubjeet  indicated  in  title;  extent*! ve 
biblit>gruphy;  tlii^i  paper  s^bould  l>e  read  by  all  interested  in  the  gubje<*t.] 

Ohhoiix,  Hrrbekt. 

1896, — IriFccIs  affecting  doine^^t it* animals;  an  aecount  of  the  species  of  importance 
in  Ntjrth  America,  ^^^th  inention  of  relate<l  f«jrra«  occurring  on  otlier 
animalH.     Bull  Xo.  5,  n.  s.,  U.  S.  Bept.  Agrie.,  Dh\  Entom.,  302  pp., 
170  fig*».     8°.     Washington,  D,  C.     [Wr] 
[Pji.  133-134,  brief  mention  of  the  tsetse  fly.] 
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Oklkr,  Willi  aw. 

1887, — An  addreRfi  ou  the  hjt>inatozoa  of  inalaria  <Brit.  M.  J.,  IvOiid>,  v.  1  (1367), 
Mar.  12,  pp.  55r^-562,  ligs.  1-15,     [W.] 

[Ri^ftin?  totlif  work  of  Evans,  Steely  Lewis,  Cn>okshaiik»  Mitropliajiow, 
aiid  Datiilewfiky  on  surra  and  Trifpfino^oma.] 

OaiVELL,  W. 

1852. — ^Siir  niie  rnouche  venimeuse  de  TAfrique  m^'ddifmale  <Compt.  rend. 

Ai  xid.  d.  EC.,  Par.,  v.  3.^  (U),  2.  Pt^niestre,  pp.  560-5ftL     [Wv] 
1853.^ — (liftige  Flieipe  in  Siid-Africa.     [Review  of  OswelJ,   1852]   <Repert>  d. 
Thierh.,  Stuttg.,  v.  H,  p.  367.     [W".]  . 

Peane,  1L  J. 

1897. — l^nrra  and  malarial  fever  <Veterinanan^  Ijond.,  v.  70  (838),  Oct.,  pp. 
649-5<>5,  figs.     [W».] 
^B  [Caustic  rriticisni  of  Btirke,  18^7;  general  diecuBi^ion  of  Burra,  com- 

^  paring  it  with  other  diseases.] 

Penndso,  C.  a.  j 

1900a, — Verdere  W'aameniingeii  l»etreffende  Burra  in  Nederi^-Indie  <VeeartaJ 

Bladen  v.  Nederl.-Imiit%  Batavia,  v.  13  (1),  Mm,  pp.  25-52,  pi.  1,     [W'Ji 

19<M>1>. — Verdere  Waameniingeii  betreffende  J^nrra  in  Ne<l. -Indie.     [Review  of 

l*enning,  lOCJOa,  by  Tjaden]  <CVutmIbL  f.  HakterioL,  Paniaitenk.  [ete.Jj 

Jena,  L  Abt.,  v.  28  (18),  17.  Nov.,  pp.  613-<>14.     [W*0  j 

TrEIFFER,  L. 

1889. — Beitnlge  zur  Kenntnjf«  der  jmtbogenen  Gregrarinen.  III.  Ueber  Gre- 
garinoae,  anet<*ekendes  Epitheliorn  and  Flagellak^n-Diphtherieder  Vogel 
<Zt*ebr  f,  Hvg.,  Leipz.,  v.  5  (3),  3L  Jan.,  pp.  303-401,  figa.  1-15^  pi.  3. 
[W\]  * 

PlIMMKR,  IL  G.»  &  BilAl>FORD,  J.   R4>t<K.  ' 

1899a. — A  preliminary  note  on  the  niorphologj' and  diFtrilmtion  of  the  nrgaiiisra 
found  in  the  tm^tae  fly  disi*a«?e  <  Veterinarian,  Lomb,  v.  72  (8^J1),  8epL, 
K  pp.  (HSM557.     [W\] 

^»  [Reprinted  fnnn  Mature.     Deseriptiou  of  aiiult  Trtfpafto»uma  BrticU; 

distribution  of  paraj^ifje  in  body;  infectivity,  life  history.] 
189l*h. — Vorblufijre  Notiz  ul^r  die   Morpholojfie   und  Verbreitmig  des  in   der 
Ttseti*ekraokheit  ('*Fly  DiBease**  twier  *'Nagana")  gefiindenen  Parasiten. 
[Transit,   of   Plimmer  &   Bradford,    IStma]    <CeDtralbl.   f.  Bakteriol., 
Parasitenk.   [ete.],  Jena,  1.  Abt.,  v.  26   (14-15),  28.  Okt.,  pp.  440-447. 

[Wr] 

[Desfripli*m  of  "  Tn/pafmitmna  Briicti;*'  its  distribution  in  the  bwly; 
bloi><l  of  dead  animal H  hx«e«  power  of  infection  twenty-fonr  hourj*  after 
death;  life  cycle  of  panis^ite.] 

RaIUNoVVITSCH,  LviMA,  tk  KeMPNKK,   WALTEIi. 

1899.— Beit ra^^  jjur  Kenntnips  der  Blutjittnisiten,  gpeciell  der  RatteritryparioBo- 

men  <Zt^dir.  f.  Ilyg.,  Leipz.,  v.  30  (2),  18.  Apr,  pp.  251-294,  pi.  2.     [W.] 

[Review  of    Uterature;  morphology  and   development;  longitudinal 

and  transverse  division;  gegmcutation;   infection  experiment^?;   active 

and  piissive  immunity;  infection  by  fleas.] 

Raillikt,  Alcide. 

1884.— Du  n'de  de  la  t**^'t8<^  danti  la  proimgation  de«  maladies  <Bul!.  Soc.  ceiitr. 
de  mt'-d.  vet.,  Par.,  v,  38,  n.  8.,  y.  2,    pp.  79-80.     [W*.] 

IGiomnn  itionfUmis^  probably  a  earrier  of  infect loUf*  material  rather 
than  a  poison oys  in*«ect,] 
1893.— Traits  de  zoologie  niMicale  et  agricole.     v.   1,   736  pp.,  494   figs.     8' 

Paris.     [W.] 
1895.— Idem.     v.  2,  pp.  737-1303,  figs.  495-892.     8**.     Parig.     [VV*.] 
^^  [Pp.  787-788,  Giomna  mursxtam  and  nagana,  brief  general  diseuseion.] 
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^K  1891a. ^ — A  preldtiinary  note  nn  the  nature  and  patlinlrj^jjy  of  the  flipeafle  Icnovvri 

^^^^  as  **jffnrra'^  afleeting  honiei*  and  inule.«  in  Imiia  <Wt.  .L,  IauhL,  v*  Hli, 

^^^^  June,  pp,  .'tm^-40^1.     [W*.] 

^^^^^^^-  [8xirm  is  a  disea^se  tif  iiiahirial  origin^  chungrM  in  l>lo(Mi,  ''eehinnsijs/* 

^^^^^^^^B  and   plEftmcnlic;    f'luiiiis  to  have   found   and   cultivated  a  '^haeilluB;*' 

^^^^^^^V  de,*jcrilies  ?porei^  whi<di  were  ale<-»  fimnil  in  wat**r.      {Sir  aim  (tunn,  18ftl, 

^^^^^l&lh.— Surra  hi  hnrsej^.     [Heply  to  (Minii,  iHiH]  <V*_4,  J,,  Utrnty  w  ^?u  l»ee,, 
^g  pp.  402-403.      [W*.] 

RATTtc;,  A. 

(187»*>). — t*lM»r  rurHi«it»'n  .l^fi  T>o?ii  lihlulet?.     Diss.     21)  pp.,  1  pL     Ik-rlin, 

1843.^ — Ik*!?  vers  (jivtjai  rcnconlree  dans  le  Bang  ile  eertains  anioiaux  <Arrh.  de 

^me<L  conip.,  Par,,  v.  1,  i»p.  40-45.     [W"".] 
Reboirceox. 
11^89,^ — Note  snr  le  nml  de  Cudeiras  ( Vidgo:  Qtiebra-hundaj  <llee.  du  med.  Vi^'t,, 
Par..  V.  66,  7.  fi.,  v.  6  (S),  15  fi5v.,  pp.  85-93.     [W\] 
Mac.  i*E  Meix  Vet.^  Par. 
^    1896. — Le  Trypanofctorne  du  Ixiuf  et  leg  ti?^t«j«  <Kec.  de  nied.  vet.,  Par.,  8.  a,, 
V.  3  (7),  15  avril,  \k  2<>i3.     [WV] 
[Review  of  article  in  Progres  l>y  Ri'gnlato  on  obeervation  b}'  Lu^niin 
of  a  trypanof^ume  in  tiort  of  varicose  (Itlatations  developed  on  external 
surface  c»f  pericardium  of  t-ww  slau^htere*!  at  abattoir  at  Bougit^j  also 
mentions  Brace,  1894,  Brit.  M.  J.] 
RiNGK,  R.  H. 

1887, — **i?arra"  in  graes-cuttere'  ponies  < Quart.  J.  Vi.4.  Sr.  India,  Madras,  v.  G 
(21),  Get.,  pp.  47-49^  temperature  chart,     [W™.] 

RotiERs,  Leonard.     [Indian  MetL  8c*rvice.] 

1901. — Tlie  irangmit*j-'ion  of  the  Trypanommn  Et'anti  by  horse  flie»^  and  other 
experimented  |>ointing  to  the  probable  identity  of  surra  of  India  and 
iiagana  or  L^*ti^t'-dy  di.^c^^  of  Afri<*a.  [ U».-ad  I  M^ore  Tsetse-fly  Committee, 
Roy.  Soc,  FeK  14,  PcM)l]  <Proc.  Roy.  Soc.,  Lond.,  v.  58  (444),  May  4, 
pp.  Iti3-170.     [W".] 

|9b>NAU>.    Slee  Brit.  M.  J. 

Rrnrr,  E.  R. 

190L — ReiM^rt  on  the  possibility  of  treatinff  **giuTa*'  by  infectione  of  an  anti- 
parasitic eenim  <  J.  Path.  &  Bacteriol.,  Edinb.  &  Lond.,  v-  7  (3),  June, 
pp.  2^5-290.     [W".] 

Borarr,  J.     [Algeria.] 

1S96. — Contribution  il  IV'tude  du  Tr\'panoBome  des  niammiferes  <Ann.  de  Tlufst, 
Pajiteur,  Par.,  v.  10  il2),  dec,  pp.  71&-72S,  fig*'.  2,  3,  5.     [\V.] 

[Trypaiiosouitt  in  horse;  det»eriplion;  inoculationj*  of  eoId-hlocMjed  ani- 
mals and  binis  negative;  of  guinea  pig  negative;  positive  in  white  and 
gray  m^i<*e,  white  rat,  rabbit,  dog,  re.><ulti<  fatal;  on  ^wer  ratf^  iwit*itive  and 
negative;  one  case  of  po&«ilde  transmiseion  (rabbit)  by  coitus;  ingestion 
experiments  negati^'e;  horse  from  which  original  materia!  t*ame  hail 
doiirine;  «*runi-therax»y.] 
1000. — Sang  colort'  rontenant  des  Trypanfjeomcs  <J.  de  tiiM,  de  Bordeaux,  v.  30 
(1),  7  Jan.,  p.  12.     [W-.] 

[8hort  commiinicatiou  on  dourlne.] 
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Salmon^  Danikl  Elmku,  &  Sttli^>,  Cii.  Wardeu.,  I 

1902. — EnierKfncy  rejHirt  on  siirm  <Biill,  Xo.  42^  Biirpau  Animal  ImViist.,  V.  ^. 
Dept.  Agrio.,  Wa^ai.,  pp.  1-130,  tigs,  1-112.     [\V-.] 

fi<'HALA6f'lTMK<)FF  [ClTALAriTNlKDW]  ,   A.  J 

( 18HH) . — Ret*herrheH  sar  Ion  para^it^  du  asing.     Kharkov.  " 

1889.^ — I»ilieiK  naii  KntVTij^ar.mt,  cholod.  i  tepL^krov.  jivi>tnyrh.      [R^:•*^;'ar^:hes 

tm  ]:»ara^itol*igy  of  blood  in  cold  antl  warni  blooiied  animals]  •  ;Sborii. 

tnid,  Charkov.  Vt4.  lust.^  v.  1,  pp.  195-30^,  3  pl«.     [W*.] 

189*1— l^hrliurh  der  vergleichenden  Pathologje  und  Thempie  des  Mensehen  und 
Atyr  HatiHthiere  fur  Tluerurxt<%  Arzte  nnd  Studirende.  pp,  201V44S.  K^. 
Ijcipzi^.     [W*.] 

[P.  2H8,  very  brief  rtftTejuo  to  nnrra,  uilli  confui*toii  ot  pernicious" 
aiieuiia.  in  man.] 
SriT>rRinKR^  O.     St^e  Bnffaid,  M.,  4i^  Schneider^  G. 
8c  HOTH.  G.  M.  T. 

188a.— Die  T^tsefliege  ACrika«  <Mittli  d.  «cliwdz.  entotn.  Ciet^lLscli.,  Schaff- 
h»nsen»  v.  0  (10),  Ott.,  pp.  (i85-68t5»     [W\] 
Slkis,  JoitK  G. 

19Q2IL — Xotet*  on  a  new  di^tiast!  of  horses  <Anu  Vet*  Rev.»  N.  Y.,  \\  25  (10), 

Jan.,  pp.  8U*-821.     [W-.] 
Ilia2b*— Idem  <Bulb  No.  42,  Burisau  Animal  Imluj*t.,  U.  S.  Dept  Agrii%,  Wash., 
pp.  11M3.     [W\] 

8MtTH,  A^LKN  M.f  &    KlSYOl'N,  J,  J,  ^ 

ISXlln. — A  prelitninary  nntt^  on  i>anuiitiv  diweas^i^  of  boreeg.  3  pp.,  2  photoiidcrt*- 
g^ni[>liM  (Army  l*atli<dn^iral  Laboratory b  .Manila,  P.  i.     [W"'.] 

ItWlb,— ldi*m.  Hrprint,  witti  addiilnns  In'  Allen  ^b  Smith.  Gem,*ralOn(lerH,  No, 
'MH\  Hvmhixmrivr^  IHv.  of  Philippines,  ilanila,  P.  1.,  Dee,  11. 

nHl2.— blem  <BtilL  No.  42,  Bureau  Aninud  liidnst.,  U.  S.  Dept.  Agric,  Wiwh., 
pp.  i:5-15.     [W\] 

Bmith,  Fhki>. 

fK8<l— Fieb»-^r  <Eneyi'1.  J.  ges.  Thierh.  n.  Tbierziirht,  Wien   t^    Leipx.,  v.    .If 
pp.  133-1:14/   t^'*-] 
FtKEL,  John  IIknev. 

b^Sb — V  treatisi^  on  the  diHea>M>tif  the  ox;  beinp:  a  manmd  of  liovine  patholoj^y 
especially  adapted  for  the  use  of  veterinary  pmetitiom're  and  stfidenh*. 
xxi  -I-  498  pp.,  UG  fi^a.     8^.     London.     [\V\] 
(1885). — An  iJiv«?tig»t3on  Lntr>  an  obe^^ure  lUuX  fatal  diwiaae  among  tranniH>rt  ninlt^ 

iu  British  Burma. 
IS860.— Gn  relai>sinj5  fever  of  eipnneH< Vet.  J.,  Lumb,  v.  22,  Mar.,  pp.  It5l^l74, 
I  %;  Apr.,  pp.  248-257*     [\V».] 
[Ex  eel  1  e  n  1  s  h  o  rt  d  ii^  uas j  01 1  on  t  em  j*e  ra  t  u  re ;  [»ara.s!ite»,  j?ro«f»  {« tholujffy 
K  ill  mulei*:  tnint^mis^^ion  t<>  di>gyi,  ca>»e  fatal;  trnnKniifiision  to  onlinary  Bur* 

™  mese  monkey,  cm^  fatiil;  emiipares  tlie  drHfase  with  relapsing  fever  of 

man,  which  lie  thinks  is  elo^^ely  allied.] 
ia86h.— Fieher  <Eneyeb  d.  g<*^.  Thierh.  n.  Thierznebt  (KtH-h),  Wien  Sc  Leipjt., 
V.  3,  pp.  13^t-ir57,  fi^^  5^     [Wr] 
[Giveg  3hi>rt  diFcas-^ion.] 
tSHHjt. — A  veterinary  ;_dimpse  at  the  lat^t  Burma  war.     [Kditi»rial]       Qtmrt.  J, 

Vet,  Si\  ludia,  Madras,  v.  G  (22),  Jan.,  pp.  i:?ri-144.     [W".] 
Id86b. — Lc?  FUrm,  maladie  contagieiists  des  animaux  donjo^iqnef*,  dans  I'lade 
<Ree.  de  mcM.  vrb,  Par.,  7.  h.,  v.  5  (OK  15  mai,  pp,  2^^H-:)04.     [W\] 
[Hi'smnt*  id  Stc^el  pro^iably  18S1-1RS2.  not  aeresfihle  to  tis,] 
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Stiles,  Ch.  Wardell.     {See  aUn  Salmon,  Daniel  Elmer,  &  Stiles,  Ch.  Wardell.) 
1902. — Trypcmomma  in  a  new  r61e  <Am.  Med.,  Phila.,  v.  3  (6),  Feb.  8,  pp. 
240-241.     [W*.] 
Stordy,  Robert  J. 

1899.— The  Uggn,Ja  transport— **  through  the  tsietse  fly  belt  of  Britieh  East 
Africa"  <Veteriuarian,  Lond.,  v.  72  (863),  Jan.,  pp.  11-20,  figs.  1-8, 
1  map.     [\V».] 

[Mules  were  given  balls  composed  of  arsenic,  quinine,  and  gentian, 
then  all  animals  smeared  witli  solution  of  Jeyes  fluid,  and  ponies 
arrayed  in  pajamas,  see  fig.  88.] 

TnEILER,  A. 

1901a.— Die  Tbetee-Krankheit  <Schweiz,-Arch.  f.  Thierh.,  Zurich,  v.  43  (3),  Mai- 
Juni,  pp.  97-112;  (4),  Juli-Aug.,  pp.  153-162.     [W™.] 

[P.  1G2.    Incurable;  quinine  x)er  os  and  subcutaneously;  also  arsenic 
and  otlMjr  drugs  tried.] 
1901b.— Idem.     [Reviewed  by  Francke]  <Berl.     tliier-irztl.     Wchnschr.  (52), 
26.  Dez.,  pp.  794-796.'    [W.] 
Valentin,  G. 

1841. — Uelxir  ein  Entozoon  im  Blnte  von  Salmofario  <  Arch.  f.  Anat.,  Physiol, 
u.  wihwenscb.  Med.,  Berl.,  pp.  435-436,  pi.  15,  fig.  16.     [\V™.] 
Vaz.    See  Narlman  &  Vaz. 
Veterinahiax,  Lond. 

1890.— Notes  on  "surra'*  < Veterinarian,  Lond.,  v.  63  (745)^  Jan.,  pp.  1-3. 
[W».] 

[Brief  e<litorial,  referring  to  Borke,  Lewis,  Crookshazik,  Steel,  Cun- 
ningham, and  Carter.] 
1891.— Surra  <  Veterinarian,  Lond.,  v.  64  (759),  Mar.,  pp.  109-170.     [W*.] 
[Short  note  quoted  from  The  Field,  Lond.] 
Vet.  J.,  LoNi). 

1889.— The  tzotze  flv  and  man  <Vet.  J.,  Lond.,  v.  28,  Feb.,  pp.  140-141. 
[W«.] 

[Cause  a  condition  resen^.bling  urticaria,  intense  itching  at  night,  and 
preventing  sleep.] 
1894. — The  disease  i*\\rrA  in  soliiKnls  and  camels.     [Review  of  Lingard,  1893,  v.  1] 

<Vet.  J.,  Lond.,  v.  38,  Mar.,  pp.  172-175.     [W\] 
1896.— Surra.     [In  part,  a  review  of  Lingard,  1895]  <  Vet.  J.,  I^nd.,  v.  42  (249) , 
Mar.,  pp.  177-188.     [\V».] 
\'or.Es,  O. 

1901a — Daa  Mai    de   Caderas   der   Pferde    in    Siidamerika    <Berl.    thier.irztl. 

Wchnschr.  (40),  3.  Okt.,  pp.  597-598.     [W».] 
1901b. — 1^  Mai  de  Caderas  des  chevaux  dans  I'Am^rique  du  sud.     [Review  of 
Voges,  1901a,  by  Railliet]  <Rec.  de  nied.  \6t.y  Par.,  8.  s.,  v.  8  (2.*^),  15 
dec,  pp.  788-789.     [\\\] 
1902.*-Das  Mai  de  Caderas  <Zt.schr.  f.  Ilyg.  u.  Infectionskrankh.,  Leipz.,  v.  39 
(3),  13.  Marz,  pp.  323-372,  pi.  5,  figs.  1-7.     [W\] 
Vkubi'rc:,  A. 

1900.— Surra  <  Veearts.  Bladen  v.  Nederl. -Indie,  Batavia,  v.  13  (1),  Mai,  pp. 

53-58.     [W».] 
1902.— Surra  <  Vw^arts.  Bladen  v.  nederl.-Indie,  Batavia,  v.  14  (3),  pp.  207-215, 
1  pi.     [W\] 
AVai.lev,  Ralpu  St.  Joitx. 

1893.— Surra  in  fox-hounds  <J.  (\)mp.  Path.  <fe  Tiierap.,  Edinb.  &  Lond.,  v.  6 
(3),  Sept.  30,  pp.  285-286.     [W.] 
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Wedl,  C. 

1850. — Beitntge  zur  Lehre  von  den  Hamatozoen  <Denk9chr.  d.  k.   Akad.  d 
Wiseensch.,  inath.-nat.  CI.,  Wien,  v.  1,  2.  Abt.,  pp.  15-25,  1  pi.     [W\] 

WEICnSKLBAl'M,  AXTOX. 

1898.— Paragitolojrie  <Handb.  d.   Hyg.,  Jena,  v.  9,  Lief.  2,   pp.   x-^63-336, 
figs.  1-78.     [W.] 

lTrypauo9oma  satigninhy  p.  285.] 
Williams,  William. 

1892. — The  principles  and  prattice  of  veterinary  meilicine.     3.  ed.,  pp.  xix  — &i3, 
36  figs.,  7  pis.     8°.     London,  Edinbuiigh,  &  Glasgow.     [W».] 
Wilson-Barker,  J. 

1892.— Maladie-duH-oit  in  Nebraska  <  Vet.  J.,  Lond.,  v.  35,  De<'.,  pp.  424-429. 
[W'.] 
[Character:  symptoms  in  mare;  symptoms  in  stallion;  autopsy.] 
1{>93.— Maladienlu-coit  <Vet.  J.,  Lond.,  v.  36,  June,  pp.  406-408.     [W.] 
[Symptoms  presenteil  by  stallions.] 
WiTTicn. 

1881. — Spirillen  im  Blute  von  llamstem  <Centralbl.  f.  d.  me<l.  Wissensch.,  Berl., 
v.  19  (4),  22.  Jan.,  pp.  65-66.     [W-.] 
ZiEMANN,  Hans. 

1898. — Eine  Methoile  der  Doppelfiirbung  l>ei  Flagellaten,  Pilzen,  Spirillen  und 
Bakterien,  sowie  bei  einigen  Amuben  <Centralbl.  f.  Bakteriol., 
Parasitenk.  [etc.],  Jena,  1.  Abt.,  v.  24  ^25^,  30.  Dez.,  pp.  945-955,  pi.  9. 
[W.] 
1900. — Zweiter  Bericht  uber  Malaria  und  Moskitos  an  der  afrikanischen  West- 
kuste.  [Nach  einem  Vortrage  im  Institut  Pasteur,  6.  Aug.,  1900,  auf 
dem  internationalen  medicinischen  Congress  in  Paris]  <  Deutsche  med. 
Wchnschr.,  Leipz.,  v.  26  ^,47),  22.  Xov.,  pp.  753-756;  (48),  29.  Nov.,. 
pp.  769-772.     [W.] 
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THE  SIOMFirAXE  OF  THE  KEtENT  AMEKK  AX  CASES 
OF    HOOKWORM    DISEASE  (I  NCINARIASIS,  OR  AMHY- 

LOSTOMIASIS)  IN   MAN/ 

By  C'lt,   W\ui>KLL  SriLKs^  Ph.   D., 
ZooUnjid  iff  Ihituyia  ftf  .inhtifil  InihiMrt/, 

{Figures  nZ  to  196.) 

IM  KOOl  CTIQN. 

There  h  iiothiui;'  stnuigo  in  tho  fact  that  a  numlvi^r  of  cilhoh  (about 
35  Hinec  IS^Kj)  of  unciiiHriusis  in  man  have  reci*ntly  1k'«'ii  diagnosed  in 
thin  country.  It  is,  on  tht^  contrary,  stran^-i^  that  this  discuiso  haw  not 
bt»en  found  more  frequent  and  more  jj;eneraL  Unctnaria8i.s  is  rommon, 
in  certain  |>ai1:s  of  the  country,  in  dogs,  cattle,  and  sheep,  and  from 
ihh  fact  w**  nuiy  conchidc  that  the  pltysical  eonditious  are  pn-seat 
which  are  necessary  to  the  development  of.  the  ctmgenerie  parasite 
which  affects  man.  Further,  even  if  we  assume  that  the  nuilady  in 
ciuestion  was  not  here  twenty  years  ago,  so  many  inunigrants  Ikh  e 
come  to  the  United  States  during  the  past  twenty  years  from  countries 
in  which  the  disease  is  more  or  less  conmion  that  it  is  difficult  to  see 
how  we  rould  jiossihly  expect  the  country  to  remain  free  from  infec- 
tion. The  indications  are  that  the  disease  is  already  more  or  less  wide- 
spread and  that  it  is  here  to  stay;  further,  tliat  not  a  few  cases  of 
obscure  Init  extreme  anemia  with  Avhich  some  physicians  have  livvn 
dealing  have  been  uncinariasis;  and  that  the  faihire  to  recognize  the 
exact  nature  of  the  dist'aso  has  Ijcen  (hn^  pm-ely  and  simply  to  thr  fact 
that,  taking  the  country  at  large,  it  is  the  exce|>tif>n  rather  than  tlie 
ruh>  that  practitioners  inake  a  microscopic  examination  of  the  stools 
of  their  patients,  even  in  the  case  of  young  children,'* 

*Tliis  artii'le  Iiun  l»een  prL'part'd  In  rt^^pon.si*  to  a  riMjueet  fruQi  Dr.  Wiilter  Wyiiiaji, 
Stir^eon-(Tem'ral,  I'ljitt'd  States*  Puhlit'  irealth  and  Marinf-IIoi*i»it-al  Servire,  f<»r  a 
short  J  c^c>noi«e,  pnirtie«l  Htat*^inoiit  in  iv|j:iir*l  tr>  nurinadasm  in  this  country,  togother 
with  rny  nplnion  as  U>  the  pndiahk*  ^ei't^nd  of  the  disease. — C.  W.  S, 

^I^inci?  the  abovo  Rtatetiicnt  was  written  \iisi  Decern l>er,  it  has  Wen  found  that, 
ini!eiK*ndent  of  the  introilneed  eases  eaused  In'  Vnrhtftriu  flnodoiaria,  we  have  in 
Aineriea  an  endf»de  uiirinttriasiH,  due  t«>  a  t^ituHy  diwtinet  .*i[HHHei«»  whirh  I  liave 
named  Vnchinria  anirrinma.  I  }mve  now  examined  (^[HX'unens  of  ttiis  new  ["arii^ite 
from  Virginia^  Texa-«,  Culmi  and  Portf*  Rieo.  The  elinieal  jiietnre  of  the  disciii^e  does 
not  appear  to  differ  from  that  of  the  mahidy  t-auited  l>y  the  (Jld  Wi^rlfl  parasite  (l 
ilnodmnlis.  With  the  dii^eovery  of  tJiis  new  parasite,  the  intitnation  just  ^civen — 
namely,  that  uiirinaritisis  has  existed  here  h»r  some  time,  but  hiM*  not  1)eon  reeog- 
nized^inay  now  Ije  made  as  a  positive  statement. 
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Now  that  so  iiiiuiy  Anirricun  soldiers  who  have  lieiMi  on  extra-state 
aprvice  arc  returning  hoioi*  from  loculities  where  unciiuiriasis  is  known 
to  exiint,  wp  mav  contidently  expect  un  iiiercMse  in  this  disease.  It  will 
therefore  Ix*  well  for  practitioners  to  understun<l  the  more  iniixjrtant 
facU  conci-rnlng'  the  malady  in  question.  FnrtJierniore,  as  soon  as 
work  L^  advaneed  on  ''  the  caimU"  wheUier  it  be  in  Punania  or  Nica- 
ra^ia.  we  maj"  expect  hundreds  of  deaths  from  tliis  nialady  among 
the  laljorers  unless  pn>i)er  preciiutions  are  adt>pted. 

In  general,  it  may  be  stat^^d  that  hookworm  disease  will  be  more 
common  in  the  South  than  in  the  North;  more  common  in  the  sunnner 
and  fall  thtui  in  tlie  winter  and  spring;  and  more  pri'valent  in  moi,-it 
districts  than  in  dry.  It  may  also  he  stated  that  the  amount  of  active 
infection  in  nature  (outside  of  the  l>odit*8  of  the  patients)  will  incrca.se 
with  warmth  and  moisture,  but  will  de<'rease  with  dryness  and  cold. 
Freezing,  fire,  or  desiccation  will  kill  the  free  infection^  active  or 
latent. 

DEFIXITION.  I 

Uncinariasis  is  a  s|>ecitie  zooj>arasitie  disf^ase  caused  by  ht>ok%voriU8 
(genus  fficatarai)  which  iidiabjt  tht*  small  intestine.  Its  chief  ^jymp- 
tom^are:  Anemia,  with  the  circ^jlatury  symptoms  found  in  all  exti'eiue 
anemia^^  namely,  dizziness,  p:il|>itation,  hemic  nmrmurs;  colicky  pains 
in  tJie  abdomcii;  great  weakness,  in  some  cases  with  considerable 
emaciation;  coni^tiptition  or  diarrhea,  stools  sometimes  brownish  or 
IiIolkIv;  nausea;  edema.  Tlie  only  positive  diagnosis  is  l>y  finding  the 
purasit4.^  or  its  eggs  in  the  stools.  It  niay  atfect  any  class  o(  patients,  but 
is  more  frequent  in  i>eri*p!i8  whose  daily  life  brings  them  in  contact  with 
damp  earth  (miners,  briekmakers,  exc^ivators.  dirt  eaters,  etc).  _ 

TERMINOLOGY, 

The  di.-;t»ase  now  under  discussion  is  known  by  a  number  of  differ- 
ent names,  but  tnicuufrunxi^*''  or  uneffi/rrfO.Hf^  should  be  ado|>t-ed  as  the 
more  correct  tt^chnical  di\signation.  Among  the  names  freciuently 
applied  to  it,  the  following  may  Ik?  mentioned  in  particular;  Anchyk>- 

i  *LoofiH  (19()2)  has  reoeiitiy  dttcujpUHl  U>  eujipre^^H  the  tenu  unciiiaruisiii  in  favor  ol 
anchylimtomiasis,  his  view  l>eiiig^  that  the  ^emis  Agdmlo^touui  is  itistiiict  frum  Vnci- 
tmria,  Uis  gugpeetioii  dot^  not  tielp  nmttf  ris  much  M  present.  Even  if  the  ^eoolog- 
leal  genera  were  recognize*!  as  (lij^iuK't,  tinoiuaria«8  would  still  exit*t  in  rnan^  while 
ftoiOQg  auinmlM  it  would  Ix^  mon?  eommon  than  aachylosUan  1*6*18,  Further,  the  twct 
geti«ni  would  have  to  Ik?  uiiit-ed  in  a  Bul>fauiiiy,  whioh  cuuld  \icm\  he  called  ITnci* 
niuiiiiiP^  and  uncitiariasii?  criuld  th^u  signify  any  iniec'tlon  of  Auy  aniui&l  wtti)  any 
ntetnlM^r  of  this  Rubfauiily.  lu  oairte  tl«i  tenn  au<ihylt)atj>aiiAsiti  i^  adopted,  whicJi  oi 
^bit  many  speliinj^H  t«ht*nkl  be  rt*c<)i|^ized?  Adoption;  uin/iaariai^ii?  relieves  u^  (»i  tiio 
neceadty  of  discussing  that  point 

The  case  at  liaiid  givt>a  ri^^  to  tlie  que^iou  whether  it  m  m4  iiiadvistitble  to  njune 
di»F4ises  afttif  tlie  iSfM^lnifitrHl  naiiH^  iA  the  paraHiteif,  at  lea.st  during  tl>e  tnLiiatioual 
etttge  of  jftoulogical  noiuem-iatiire^ 
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stomiasis^  ankjlor^tdniiasi^,  brlckmakeiv  anemia,  Et^vptian  chlorosis, 
miners'  anemitu  miners'  cachexia,  Porto  Ricrin  aticniia,  St.  Gothanl 
tnnncl  disease,  trrypicjil  rhlonij^r^.  tiinnrl  anrmin*  hookworm  disease, 
and  tunnel  disease. 

ZOOMHUCAL  FO.SITION  OF  THE  PARASITi:. 

Thf  parasite  wliich  cauiea  ii»*"inariat*iii  is  n  worm  K>clonging  to  the 
nematode   funiilj  Stron^jliitt^,  wuhfamily  SivoD^;v  Unas  ^emii*   liu:i- 
I  nana,  *peciei§  Uf^inavht  (hifnUtwlU, 


FAMILY  STBONGYLID^, 

Fa  WILY  BiAoxoim, — Nematoda:  With  btxljr  d«wig»te,  17*11  ndrical,  rarely  filiform. 
^jlUmih  19  pvorbftbly  alwayn  pftr\i<ie<l  with  six  papill,'f%  of  which  the  Umr  siibiiiodian 
)  generally  salient  in  foriii  of  iio<Uil*f*»  or  coniral  pointsi.  In  &«nuje  casa^  the  mouth 
18  in  the  axi><  of  the  ho<ly;  in  othprs  it  i^  foTTiwl  duraiHy  or  ventriilly,  and  fM'casioii- 
ally  provl«lf<l  with  a  rliitinouK  nrnjature.  Edotjhajjjus  im^re  or  loss  swollen  in  ]x>«te- 
rior  portion^  hut  without  forniinj^  in  athilli*  a  distinct  f.'aophapfMl  hulh*  Male  pr<»vid«_<l 
with  a  ryaiufal  hurva^  open  ipr  elotietl,  entire  or  divided,  and  witli  <me  or  twu  hjh'i  uUti, 
Femalti  with  one  or  two  ovarie:?;  vufva  ante* 
rior  or  pfj^terior  o(  eqiijiitarial  plane»  in  Bome 
ca^s  n«ar  the  anus.  Egg^  Uep^xiit^il  during 
^PWnentation,  inaoiwe  cst^ies  containinia:  enihryo. 
TtFE  GEJsrai. — i^r^mipjlusk  ().  F.  Mueller. 

Thf  jfieyes  are  .*<epanite  and  thi*  di^rs- 
tive  ti*aet  i-^  coiuph^te.  Characteristic 
for  the  family  i??  the  presetiec,  <>u  t!ie 
tail  of  the  male,  of  an  umbrella-like 
structure  known  as  the  caiid:it  or  **  cop- 
oUtory  burnft,^  .supported  h\  a  titimtM?r 
of  finger-like  '^'ray^s,'^  which  may  be 
eotiipiiiTd  to  the  ribs  of  an  umbrella, 
Ifi  copula,  the  male  cla.'<i).s  the  body  of 
the  female  h^  mean^^  of  thi.s  bui*sa. 

This  family  \^  divided  into  subfaimi- 
lies,  according  to  tin*  presence  of  certain  anatomical  ehai'acters.  The 
para^'te  of  ancinariasis  belongs  to  the  subfamily  Strongjiime/ which, 
a^  its  fomier  name^  Sclerostoniitije,  indicated*  i-s  characterized  f»y  the 

presence  of  a  hard  chitinous  '"buccal  capsulr/' 

i_ ^ — — . . ■ 

"  From  a  study  of  the  history  of  the  nemaloile  jcenera,  it  is  very  clear  that  there 
will  have  to  be  a  ^ene-ral  Fevi»ioii  of  tlie  lechnit'al  naine»of  tlu8  group.  The  original 
Strojtijt/hiM,  for  instiince,  was  a  Fcleroatonne,  heme  the  iimmatikUrQMimm  mad  Selerosto- 
mlmc  will  Iiave  to  fall  into  j^yoonymy.  It  is  prolxibk  that  MtUtMrortfj^ijlui  will  he  tlic 
correct  tiatne  for  the  lung  atrongyles.  The  types  of  aeveral  genera  inoi*t  l>e  estab- 
lishefl  l>efore  the  correct  names  can  l>e  determuierl  U>r  the  gronpw  repre«e«te*1  by 
Sit*mffj/iii^  conttjrbiM  an<I  Sir^tn/julMn  trntrutmu,  Aj»  i^oon  ah  ccrtiiin  remaining  |K>mta 
of  this  nature  are  detudetb  Ilaesali  atid  1  will  lumsK  a  lisrt  of  ueniato<le  gieoera,  together 
with  their  type  sfieciea. 


Fio^  113.— <Ui4jflHl  bursA  of  a  mule  Rtfoii- 
gjie  ( tJCgtji^hii/o^tnma  dt  nintiimi ,  \u  servo 
ftji  rlliigrani  tnr  Iho  fnnitfy  r.  r,  v<?nlml 
rmrw,  r.  A.  r.,  v<?mro-t(iti:'™i  rayt;  /.  r.  Int- 

dorsul  Tuy^.      X  93.      (AfUtr  Sclirieidor, 
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Sl'bfamii.y  Stronoylixjs. 

SruFAMiLv  mAGNoms. — Stronj^ylulK-:  Memmyaria;  mouth  with  xuoi'q  or  lea*  i^>rn- 
plete  t^hUiiioiis  armaturt*.  Male  with  two  equal  spicules;  candal  hursa  with  rays, 
the  ilon-omeflian  ami  iJorsolaternl  Iwiu^  united  in  a  comnirm  lia^e.  Female  with 
twii  ijvanep,  except  in  OiJitfttituit. 

Type  OExrs. — Stronipjluit  Mtieller. 

The  hiiihfiiinily  Strongjlina^  is  in  turn  divided  into  a  niinilK^r  of 
genera,  of  which  we  imiy  mention  here  the  following: 

StntiuffjluH  [  Sch-p'OHtoma] ,'  the  sclerostoines,  j ncl ii d i og  the  eol ic  worms 
of  horses  and  the  kidney  w(»mis  ui  hogs  (hut  not  the  kidney  woniis  of 
dogs  tmd  niun); 

SyjHjitnntH^  iueliiding  the  giipe  worms  of  chickens;  and 

Lyncimirlft^'^  the  hookwortns,  including  the  piirasite  of  uncinariasis, 

Gie.Sli*    L'NiiNAlUA^'   FnoLRH,   17H9. 

Ge-VKIUC  DiAGNosit*. — Stron^yliri«':  With  anterior  extremity  curved  dorHahy;  mouth 
roond  to  oval,  ojieniiig  ohhqne,  limitiHl  by  a  transparent  lM»rder  and  followed  by  a 
chitinouB buccal  eapeule;  the  dorsal  portion  of  the  cai>sule  is  phorter  than  the  ventral. 


•Should  Loof*8*.  view  prove  correct  {tm  mQUW  quite  probable)  tliat  Agchjh^iomn 
taiilVuf'hnirin  fMii  genencally  distinct,  then  Afjfht/lt>sttniui  dtUftJntale  wUl  prol»ably  Ije 
the  correct  iianie  of  the  Olil  Worhl  ho«»kwonii,  and  Incnmrki  amtriranti  that  of  the 
New  \V*irUl  form.  Under  no  ciR!uiu.wtanceM  ,«hould  V.  ttmrrieami  be  spoken  of  aa*  a 
DoehmhtH  *ir  nil  A'jrhiffttKtttm^t^  aiid  it  in  in  tlie  interes<t  of  c<iU8ervatism  at  pret?ent  to 
use  Cncinfirin  for  l>olli  fortiiH.  The  pointi<  at  it^sue  will  have  to  be  iUHuded  upon 
banit)  of  a  Ftutly  of  all  of  the  allie4l  s{>ecies«,  I  am  now  en^j^ed  u|Min  such  a  study 
and  hope  Ui  pubiifih  the  resulta  in  the  near  future* 

*'Synokymy,  with  OaiciiXAL  Place  of  Pcblicatiun. 

1789:   Unrinaria  FttcJLicn<l)er  Naturforgeher,  Halle,  v,  24,  p[).  KJ7'l*19;  tyf>e,  Unci- 

lift  tin  lufptM  Fnilich,  178i^. 
1H43:  Jijt'hyhtsh/imi  DrBiNK  Antiab  nruverH.  di  medic,  ililauo,  \\  lOO,  aprile,   j>p. 

fj-l^l;  type,  A(ji:hif!osfomfi  duodcudh'  Dubinin  184.'J* 
1S45:  Aitctjlnntohui  CiiEeLiK<Archiv  f.  Naturg.,  Berlin,  11.  J-,  v.  1,  p,  ,^25;  for  Atjehy^ 

foi^oam  Dulaiii,  1843. 
1845r  Ih)chm*\m  DcjAiti>iN%  Hi^toire  naturelle  d.  helmiiithes,  pp.  207,  275-27i>;  type, 

rjit'hifirki  tufpi»  Frulicli,  17H9. 
(1846):  Anrht/to^tomH  deulk  CHiAJE<Hendicon.  delFAcc^a*!.  delle  Sci.  Napoli,  v.  5, 

ji,  .m     [Not  veri lied.] 
1850:  Anchfjlostoma  Dcbinj,    Entozoognitia   umana,   p[>.    102-112;    f(»r  Agchyloidoma 

Dubini,  lH4:i. 
1851:  Attt^fflt^Momtim  Di£sixfif  Systeoia  liehninthnm,  \\  2,   p.   82;    for  Aychyfo^toma 

Dubini,  1843. 
1851:  Anchtjfosiomum  Dieting,  8ygtema  hehninthtim,  \\  2,  pp.  321-322;  for  Atjchtj- 

Imioma  Dubini,  1843. 
1861:  MvuudontvH  Mo  lis  (not  Monodonki  Lamarck,  1799),  II  sottordine  degli  aerofalli 

<MeoL  r.  Ii<t.  ven.  di  sc,  lett.  ed  arti,  Venezia,  v.  11,  pp.  4."i5,  4(i3-470;  ty|»e, 

M.  nemk'ifitdttns  Molin,  18BL 
1894:  Anchdostomn  Aiifiamoxoi  ^  Cn'oLU)NE<tiion  med.  d.  r.  e^ercito  [etc.],  Roma, 

V.  42  (5),  maggio,  pp.  5i:W31.     [Probably  earlier,  188t,J 
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and  ia  gupportecl  by  a  conical  stnu-turt^,  tlie  |>c»iiit  oi  which  sometimt^  extends  into 
the  cavity;  at  the  baM»  of  the  huvail  capsule  are  fonntl  two  vtnitml  tec^th;  towurd 
the  ittner  free  bt>rdor  the  veritrul  wiill  beara  on  each  side  of  tlie  mtMiian  Hue  chithi- 
OU8  fitnictures,  lips  or  teeth,  i>ften   re- 
curvM  in  8ha|>e  of  hooks;  the  inner  i3or- 
sad  wall   may  also   bear  lips  or  teeth. 
Oviparouf?,  eggs  with  thin^  transparent 
glitU, 

Typk  fi»pj£(.*iE8:  UnclnarUi  f  ti///w  Frolic h, 
1780, 

The  anatomical  clianictor  which 
distiiitj^iii.-^hi^s  the  go  nun  Ujutna- 
rto  \i>  the  df^rsul  curvature  of  the 
anterior  extremity  of  the  body^ 
iue  to  the  slujrtiies.s  of  the  dor- 
1  wall  of  the  hueeal  cap.sule  and 
resultini^  in  bringing  the  mouth 
into  a  dorsal  instead  of  a  termi* 
ival  or  a  ventral  position. 

In  most  medical  writin^jn  this 
gonu8  is  named  ^imln/Zttsiof/fff^  a 
word  Avhieh  is  spelled  in  at  kast 
nine  diflerent  ways,  and  the  dis- 
ease is  spoken  of  as  inichy!iff<tO' 
itiuiHts**  This  nonienclatiire  and 
terminology  are  due  to  the  fact  tliat  when  tla^  wtjrm  ( f^nciTmria  dm)- 
d<iuili'<)  was  fii'st  dfserihed  in  man,  in  1S43,  it  was  supposer!  to  repre- 
sent a  new  genus  {Aijchyhmifjttitt),  As  a  matter  rd'  fact,  however,  it  in 
generally  acknmvledged  to  be  congeneric  with  a 
}         I  worm  desrriljed  in   1789    as    f^/trhtitruf.      By   the 

*        /  internutiunal    **4aw    of    priority,''    therefore,    the 

115,    no.  names  A(/chi/lostowtf^  Anchyhmtoitui^  etc.,  fall  into 

u  n5-iie.-Mrtieumi     svnonymy,  until    it  can   be   shown    that    the    two 
hvnHnarU^du,.u,mli.^     specu^s  are  not  congeneric.^ 

of  rami.   Naiumi  aiz*?.        The  liookworm  of  man  is  s|)ecifically*  distinct  from 
OritrfnuL  ^^^^^  earlier  known  forms;  so  it  retains  its  original 

specific  name*  Tlie  full  correct  teclini^i^al  name  is  UneifHtna  daodf- 
naliS^  and  this  should  be  used  instead  of  the  usual ly  adopted  combi- 
nation ^1  fn'Iit/IosUttiift  ihfttiii'iitfJt  ^* 

In  explanation  to  physicians  it  may  he  liere  stated  that  zoologists 
are  obliged  to  deal  with  hundreds  of  thousands  of  t^echnical  names, 
and  on  this  account  tliey  have  been  forced  to  adopt  very  rigid  rules 

1897:  AuehjloHiamum  Mf}ULM<  Buffalo  M.  J.,  v.  W  (8),  Mar.,  [>,  Tu'L     [Misprint  for 
AnvhfioJ*t<jttmtfi,^ 
**  Ankyhftoma  Dnhini*'  and  Anhjio«hnnim  of  varicmM  antliors. 

*  See  footnote,  p,  184.  ^  See  footnotea,  pp.  184,  ISo. 


Fh..  Ill— iJnr^il  vioAv  of  anterior  end  of  the  Old 
Worltl  horjkwunji  iVncinnrin  duodenalin)  tjf 
man.     tireatly    eulurgcid.      (After    PciTonrlto, 
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gDTPrnmg^  their  itsf*.  Their  mot«l  im- 
|K»rtnnt  nilo  is  the*  **'law  of  priority,^ 
which  to  tlu'iii  U  a.s  osscutial  as  is  the 
"^coclo  of  ethics*'  to  the  physieian. 

Tho  gvnii??  l^thehntria  contiiinjs  hlood- 
siickijig  worrns  f^f  the  worst  iy[y^*  Th<*y 
arc  iLsuaily  not  over  an  inch  in  length 
nor  thicker  than  an  ordinary  luitpiu- 
The}'  are  |>ravic!ed  with  a  heavy  arma- 
ture of  sharp  teeth,  by  means  of  which 
ihey  pierce  the  intestinal  mucosa  of  their 
ho^i,  Tliey  have  also  an  nnasually 
strong^nmseular  esophagus,  wh:eh  sene^ 
as  a  pump  dnring  the  act  of  suckin^g 
blood.  An  impoilant  point,  from  the 
medical  aspect  of  the  panisites,  is  that 
th*^y  do  not  remain  fastened  to  one  spot 
iii  tlie  }>owels,  hut  suck  tirst  at  one  sjxit 
aad  then  at  another.  Thus  the  patient 
loses  bloi^d  directly  to  the  panisites  and 
ali^o,  l>y  numerous  minute  hemoiThages, 
into  the  intestine.  It  is  probably  this 
latter  factor  which  occasionally  gives  to 
the  stools  of  patients  that  jjcculiar 
brownish  tingi?  and  also  their  occasional 
bloody-  appearance. 

The  injury  to  the  intestmal  wall  does 
not    stop   with    the    bite.     Tlit5   wound 
forms  an  excellent  {K-iint  of  attixdv  for 
bacteria,  and  the  intestinal  wall  l>econies 
thickened,  thus  losing,  to  a  greakn*  or 
lesser   degree,  the   ability  properly  to 
perform  its  function.     Not  only  does^  the 
patient  lose  blood.  l)ut  his  power  of  as- 
siiuilation  is  impaired 
and    the    supply    of 
filuod-fonuing  mate- 
rial   is   thus  in  part 
cutoff.  8om«*authoi*i 
also  claim    that   the 
nri?!)oftnft.r»;  rt^.p».fte<!«<-    rinr!isrteK    nrodnee    a 

'alf*fccori*»tiriijttr   l^i^^t^'i     ^\mtn     ^qia 
upon    the    {»ystem 
vk^w     which 
,.u  U.IU  w.u..  i.«.i.  J.VS  Xl^TrnTi'^  y"'"'^^  libusible. 
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It  was  stated  abovo  t!iut  hookworms  uiv  fuimd  in 

Kow,  the  gen- 
eral rule  may 
Iw?  laid  down 
that  where 
thei^e  worms 
are  present 
trouble  niay  be 
expected. 

Fio.  118.— ^anidUffmrnnuilie  fignirv  of  tho  ciiurtwl 
biirmof  «i]  old  World  male  hcvjkwomi  (  f'lu'inaria    u>  U  O  il  €  71  (t  I  h  8 
ilumirnnln)  of  luuii.     i^AfUr  miilUet.  1^6,  V-  35*?.  . 

«»  iiT.t  causes  in  man 

the  disease  variously  known  as  uncinariasis,  uncina- 
riosis,  anchylostomiasis.  tunnel  disease,  miners^  ane- 
mia, brickiaakers'  anemia,  mountsiin  anemia,  etc, 

C^ncauirm  azHtjia"  causes  a  similar  disease  in  dogs, 
resulting,  in  some  parts  of  the  country,  in  a  deatli 
nite  of  from  25  to  4<)  per  cent  of  tJie  pups  born. 
Uncinariasis  in  dogs  is  excerdingly  couuuon  in 
Wajshington,  D.  C.  ''Thyphoid'"'  in  rats  is  attri- 
buted to  this  parasite. 

UneinarHi  sfenocepJidla  occurs  iJi  dogs,  foxes^  :uid 
allied  animals,  and  is  causing  considerable  trouble 
in  the  blue  fox  { VuJpes  lafjoj>tts)  industry. 

lnstructi>rs  in  medical  colleges  who  wish  to  demon- 
strate hookworm^*  and  their  Qgg^  to  the  students  will 
find  the  s-^iecles  infesting  dogs  excellent  sul^stitutes 
for  Vnctnaria  (hwfhiuiUs  of  man  In  case  tlie  1  utter 
gpecies  can  iiot  be  obtained. 

Cnclnaria  ipujfmoce^haht^  is  found  in  slieep  and 
produces  a  sericms  anemia.  This  parasite  has  becEi 
met  in  Victoria  and  Calhoun  counties,  Tex.,  where, 
ID  eoi^iunctioQ  with  tlhJ  twisted  wire  worm  {Strtm- 
g^jlu^H  confort%i»)^  ft  hjis  caused  the  dciith  of  from  25 
to  50  iw?r  cent  of  ct^ilain  flocks, 

Vncinaria  radlata''  is  found  in  cattle,  producing 


various  animals. 
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Fro.  119— Old  World  r<?- 
mitle  lirtcikwnrm  {fu- 
ttrtiirin  (^todfttn^*)  ft! 
in  n  Ti ,  Rfoi  1 1  y  cm  ta  rged 
dhijrram  to  ishnw  tlia 
uaaluiiiv  rp  ,  nunt>. 
b.  ('.,  I  i\^. 

cut^,  c  •  va- 

ry :<'...  '^<t., 

i'l  '(.,  ante- 

T  ' .  J» ,  T'*'''^ 

hi  .  t,,  vulva 

nr>d  vj*;;tr!;i,  (A  Her 
Sf'iKilUiete  [copied 
Irnm  Blanchttrd.  lb»8, 


•Thmw  racinttrhi  nitihui  (Ercolani,  1860}  Railliet,  UKXI,  a  parasite  of  canines  and 
feljnt»}^»  which  biMnisiHv  known  as  rncinnrla  irif^onartphuitt  ( UDduljilij,  I801J)  lljulhct^ 
1S85  [not  I'uriuarin  Irtgunoctphaln  (Riulolplii,  lSt)i»)  Kail  lift,  UMii)].  li  lucinnria 
and  Afjrhtjlemtoma  are  refognbeil  astUstincrt,  l\  rmnjm  sbcmli)  lie  placfil  in  Ibc  same 
I  peniiji  a^  l\  duadiualU.  1  Imve  not  yet  tested  tbe  ccirrectiies»  fd  the  spei^ifio  nam« 
cnntrttt^  for  this  fortn^  but  il  is  here  arrepte«l  on  aatlKirttv  of  Rarllk't, 

**Thls  IS  Vncimtria  irlfjonotcphnhi  (Ruflolphi,  1800)  KaiUiet,   1900  [not  **l\fr*pfmo- 

r<>*/*a/ti  ( Huilolphi,  1S(K)J*'  Raillifct,  ISS5].     Both  Railiiet  Jind  I  have  rtii^xitly  e^^&m- 

int^l  Rudolphr©  originftl  ntaterial.  Rnd  it  m  tinfjuc^tionahty  id»*nfieal  wifh  V.  cerwAa 

(CrcpHUj  1h29)  of  8»h*»ep.     Thi^sprHes  i«i  <*loeely  rehiUHl  to  V,  ammcoaov. 

^Bum^omtitu  pfih'botomvm  JlaillieL 
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Fio.  120.— Xrw  Worlfl  mnlc  honlrwortn  (  Vni^inaria  amrrif^ana).    Njituriil  sisse.    Origiiml. 

Fio.  12L— New  Work!  ftiiialo  tujokworm  (  L'ntinaria  amcrinmti).    Natural  ttixe.    Original* 

Fro.  I.rJ,— Thi' Name,  <enln.rgrxl  to  show  the po«ltJon  i4  tin?  anus  \a)  ivod  the  vulva  (r).    firljrinal. 

Fto,  r^.— Donsal  view  of  iintrritir  einl  of  New  Worlil  hrH>ku'<»rm  t  f'ntunaHa  amtrirfinfi):  h.  c.^  bueoal 
cavity;  c.  p.,  cervical  [Hipjlliv;  fLm.L,  dorwil  medJun  i<:>oth,  projeethij,'  furtmiitieiitlv'  into  the  buccal 
cnvily;  d.  «t«.  /..Mnall  dorsiU  K^milumir  Hp:  r.,  ♦iiw}[»hiiuiiH;  in.  rw.,  mHrKliii  of  moiitb,  the  prviralcent 
ovul  oi>eiiinK*«<*eu  upon  hiiifh  hxus:  j>.  p.,  iMi|r<llw:  r.  ^m.  f,.  large  ventml  M^milunar  ltpJ^  homologous 
with  the  veniml  hofiki*  tif  tJ.  dnodmniif.     tJreiittv  fHilafKed.     t.»rij?inaL 

Fra.  I'J't.— Latenil  view  of  atittrior  end  of  New  World  hook  worm  {Vminnria  amtrit^na):  h.  r„  buernl 
cavity;  d,m,  t,,  dorvil  me<lldH  t^njih,  projertinK  promiiR'iHly  into  tmct^al  favily,  f.,  e*ophiMru»:  fit, 
m.,  mnn^in  of  mouth:  i>.  ji.,  pHpitla;  v.  L.  viotml  htneets  iit  the  hii>e  of  the  huceiil  eavily,  the  left 
lancet  b  freen  m  /mv,  (he  righl  hi  nee  t  isnt^eri  trom  the  Kide.    Greatly  enlniTired.    Original, 

Fio.  12&.— Inderal  view  ol  caudul  ImrMi  ol  the  New  World  male  hookworm  {Vnt^itrntia  tiwrr^mua), 
ahowiog  ih^  atmug^mi^ni  i^i  ih^  ru/H.    Note  tbe  ishort  d(»r!sal  IoIk:*    (j really  enlarged.    OflK^tial« 
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trouble  just  below  the  stomach.  Th*^  writer  has  collected  this  pamsite 
in  Dewittj  Gonzales,  Victoria,  and  Calhoun  countiesj  Texas. 

LTnctntiria  Lttctisl  was  found  several  years  ago  in  the  seal  pups  of 
Alaska  by  Mr,  Lucas,  after  whom  the  worm  has  been  named,  It  is 
responsible  for  about  17  per  cent  of  the  deaths  of  the  pups. 

Still  other  species  of  hookworms  are  reported  for  other  animals. 

None  of  the  species  from  atiimals  mentioned  above  is  known  to  affect 
maD,  nor  hns  Uncinarta  diwdenalis  of  man  been  satisfactorily  demoa- 
strated  to  occur  in  othn*  hosts  than  man. 


Zyj^f^ci. 


^^r^  €^S^iC€^les. 


Fio.  126*— The  caudal  <?tirl  f>f  {he  New  WnrM  malo  hook  warm  ( Vficinatia  awieWMita).  The  biirm  It 
spreiLil  out  10  show  the  urmng^cmeiit  of  thi'  rays.  Xoltf  ihe  short  rlonsil  lobe  which  ta  aubdlvl<lod, 
forming  two  lobes;  noteitlwi  ihu  intlistlrut  vontml  Jobv  ronncLtliig  the  ttvo  Inlcml  iob«».  The 
dorsal  lobe  Ir  » brown  back  over  the  bofly.    Greatly  ettlargtHL    Originiil. 

The  genus  TJnclnaria  was   divided  by    Ilailliet  (18t:»7)  into  three 
subgenera,  a.s  follows: 

Uncifiaria  {Uamnarki)^  confined  to  nmn  and  carnivores,  and  includ- 
ing V.  vulpis  and  U.  duodtnalis; 

Unctnnria  {D!pJood**n)^  found  in  apes  and  edentates,  and  inelnding 
IT.  qmtdrid^ntata  ixnA  (L  mucnuHtta; 

Unelnaria  {Mottodontm),  found  in  runiiimiits,  hogs,  and  probosci- 
dians, and  including  £71  ceniua^  U,  semicircularis^  and  U.  SangerL 

I^ater,  Kailliet  (I90*J)  divided  Uuctnarhi  into  several  genera,  but  I 
am  not  prepared  at  present  to  express  an  opinion  upon  their  validltj. 
6127— 0!2 13 
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Th&Olo  Womui  HaoKwoax,  U^cocakia  di701>E!caus *  CDvutKUlJIiS)  BAiLUJCf^  ISA. 
(FigiU-ts  Ul  to  119,  V2»  to  111,  146  Ui  157.) 

Si*BCiFtc  Diagnosis. —  Vnchmrin:  Body  cy Im*  1  rieal,  gnmevvbat  attenuated  antetiorl j\ 
Buccal  i-^vity  with  two  pairs  uf  venlrjtl  teeth  curved  like  hookp,  and  one  pair  erf 
dorsal  ti»eth  direcltid  forward;  dors^  rib  not  projecting  into  tJie  cavity.  Male,  8 
to  U  mm.  long;  caudal  bursa  with  donato-mi?dian  lMl>e,  and  prominent  lateral  loljes 
iinit«?d  by  a  ventral  lobe;  for  rays,  see  fig.  118;  dorsal  ray  dividrs  at  a  point  two- 
thirds  ita  length  fi-oiii  its  Iwsr,  each  lirancli  being  tridijiitiite;  gpicnlc^  lung  and  »l€*ii- 
der  Female,  10  to  18  nim.  long;  vulva  at  or  near  po.^teriur  third  of  body.  Eg 
elUp.soid,  52  l>y  32  /<,  laid  in  sejruientation.  Develupnitnt  direct  without  intejiua 
diate  host. 

Habitat. —lu  email  intestine,  chiefly  in  up[>er  jiart,  of  man  {Homo  mpmrn)]  also 
alleged  to  occur  in  certain  apes,  Africa,  Europe,  Asia,  Philippine^i,  intrcKluced  into 
America. 

Thk  Sr,\v  W<'RLt*  HoQKwonJtf,  rMiNAiUA  Aarimtt  AKA  ■'  STU.Jfis,  iy02. 

(Fignrc9l20  to  1X7 ,) 

Sj^KeiFK  Diagnosis. —  Vnclmiria:  Botly  cyliadrical^  somewhat  attenuated  anteriorly. 
Buccal  i^psulc  v\  ith  a  dorsa!  pair  of  prottdiient  fiemiUinar  platen  or  lips,  similar  tu 
II  stcnocfphata,  and  a  ventral  pair  of  slightly  developed  lijx'^  of  the  Mime  nature; 
dorsal  conical  median  tooth  jirojiXTts  prommently  into  the  buccal  t^\'ity,  Fimitar  to 


*  Synonym  V,  with  Original  Place  of  PiaLicATioN. 

1S43:  AgdtyfoMonM  dumlen<ih'  DvBim  <Aim,  univer.  di  med,,  Milano,  v.  100,  aprile, 

pp.'  5-13,  pi.  1,  fig?.  1-^;  pi.  2,  figs.  1-3. 
1845:  Aficiffo^toma  duodcnitk  (Diibini)  Chjsx'un  <Arch.  f.  ^aturg.,  Berl.,  IL  J.,  v.  1, 

p.'  S25. 
(1840):  AnjchifioMoma  duodcnalc  (Dubtni)  dku-e  Chiajk  <Hendicon.  dell*  Acead*  delle 

eci.,  Xapolij  v.  5,  p.  339.     [Not  verided.] 
1850:  Jndiyhidormi  duodamle  (Dubini)  I>ubini,  Entojsoografia  timana,  pp.   108^112. 
1851:  Afwh/UMomam    daodertalc    (Dnbini)    DiesixGi    Systema   hehninthum^    v.    2, 

p.  322. 
7(1851):  Strongfflm  qwadridtntnim  Bi^mjLt}  <Naturforsch.  Versamml.  z.  Gotha.    [Not 

vcritied.] 
18*31:  Dochmim  anchyhdomum  MoLiy,  II  sottordine  dcgli  acrofalH  <Mem.  r.  let, 

veil,  dl  W.J  lett-  cd  arti,  Vonezia,  v.  9,  pp.  485-487- 
18G4r  Sdcrodtfma  duodtnaU'  ( Dubhii)  CoaaoLD,  Entozoa,  pp.  301-302,  fig.  77. 
1866:  Strongylai  duodaiat'ta  (Dubiui)  ScH.MiLoKH,  Monographie  der  NeioatodeD,  BerL, 

pp.  139-140,  1  Cg.»  pi,  9,  fig.  3. 
1866:  '*Anq^ioMonmm  dumh-naU!  Dubini'^  of  White  <Bo8ton  >L  &  a  J.,  v,  75  (21), 

jy^c.  20,  p.  427.     [Mi^rint  tor  An**fflii*tomtim  duodenalt.^ 
1876:  Ikjchmias  diLodainlln  (Dubini)  Lecckart,  Die  rnenschlichen  Parai'iten,  v,  2  (3), 

pp.  410-460,  figs.  2:^5-239,  241-247,  249. 
1885:  VncintiTta  daodcnaUa  (Dubini)  Railliet,  Elements  de  zooLm^d,  ct  agfic,  Par., 

pp.  357-359,  figa.  243-248. 
1894:  Anchilosioma  dno^ienuk  (Vi\ihm\)  ABBAMOifiii  h  Cipolloxe  <GiQr.  med,  d.  r. 

eaercito  [etc.],  Koma,  v.  42(5),  masgio,  pp.  51,Vo:n.     [Probably  earlier. J 
1897:  Anchyhntamnm  dnodcnntf  {Xy\ihm\)  MOdlac^  <  Buffalo  3L  J.,  v.  3tl  (8),  Mar.»  pp. 

57%t-579.     [Misprint  for  Anchylostttmtirn  dttoder^tdr,} 
Ankyfmio}na  duodaunU  and  Ankyl*Mtk}*nittn  duod^^nak  oi  variou3»  authors* 

^•Ontr.iNAi.  Placb  or  Pi'blicatiox. 

1902:  Vncinarin amrrtcana  Btiles  <Am.  Mtnl.,  Phila.,  v.  3  (Bf),  Mny  10,  pp.  777-778. 
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Mimoflimius.     Male,  7  to  0  mm.  long;  caiitlsLl  barea  with  riiort  Joreo-ii>ediaii  lulcs 

vhich  often  appears  z£  if  it  were  fiivi«i^i  iuto  Um)  ItAn'g,  and  with  pnjuiment  Liteml 

lubes  united  ventmlly  by  an  indrstincl  ventml  b*be;  for  rays,  sec  lig^ires  125-126; 

common   ba^e  of  don^al  and   dursu- lateral    niy» 

very  tfhort;  dorsal  ray  divided  to  iti*  biise,  its  two 

branchei?  being  prominently  diverj^ent  and  their 

ti|/e  being  bipartite;  spicules  Ion;:  and  fcilender. 

Female,  9  to  11  mm.  long;  vulva  in  anterior  half 
^of  bcxly  but  near  eejuator.     I*^g**,  ellipsoid,  04  to 

72  M  long  by  30  to  40  /i  broad,  in  some  eases 
fpflrtially  se^iientt'd  in  utero,  in  othe  r  cases  eon - 
^tiiining  a    fully  developed    embryo   when    u\t- 

p*:rsited. 

H-unT.\T. — Small  intestine  of  man  {JJom*j  mp^ 

lejis)  in  Anieriea  ( reported  to  date,  from  Virginia, 

TexaSj  Porto  Itieo,  and  Culm). 
Type  8PE«.'i>«ens.— Xo.  3310,  B.   A.    L,   U.  S, 

Dept.  Agrie. 


LIFE  HISTORY  OF  TNCINARIA  IHO- 
0ENALI8.' 


Flo,  127.— Four  eggs  uf  the  New  World 
hookwonUj  Vncinaria  anufrU-anti,  ill 
the  1,2.  «nfl  4  ovU  stitgcs.  Tlu*  cag; 
Rhi>wii\g  3  eel  1ft  Is  II  Inlerfti  ^ii»w  ot  u 
4'Ct?ll  slii^e.  These  eggs  are  fouini  in 
lhefocc«of  pa,tk»tits  mid  given  |>osf' 
live fliiiMtioais  of  Infection.    Un-utly 


The  eggt5  (\\g.  128)  are  laid  in  the  in- 
t4?stinul  trat't  of  tlic  patient  by  the  ft'iiitde 
womvs  and  are  dLscharj^a^d  in  the  feces, 
eitlier  un&egmented  or  during  the  eiirly 
itage*s  of  ^segmentation.  They  will  not 
^develoi)  into  adnlt  worms  in  the  iiitestine, 
hut  nuist  first  pass  out  of  the  body.  Thus,  for  ever}'  adult  hook- 
worm present  in  the  l»owcls  a  separate*  ^^erm  most  enter  t!ie  body. 

The  vgg  !ias  a  thin  shell,  whieh  is 
an  indication  of  a  simple  life  eycl**, 
A  short  time  after  escaplncf  in  the 
feces — the  time  varying  acx^otdin^  to 
temperature,  moisture,  and  ixisition 
in  the  feci^s — eacheg^  develops  {fi^a. 
12l>-141)  a  minute  eml>ryo,  whieh  is 
known  as  a  rhabditiforni  embryo 
(tigs.  139,  140).  This  name  is  g[\\*i} 
to  it  becaiLse  of  its  resenildance  to 
worms  of  the  genu^i  Rhahditu,  Char- 
acteristic for  tliii*  stage  is  the  rha Wi* 
tiforin  esophagus,  which  is  entirely 
diHerent  fi*om  the  esophagus  of  the 
adult  Unclmtrla*  This  emln'yonal 
esophagus  is  moi*e  or  less  l»ottle- 
shapeil,  and  consisti^  of  three  parts — aii  anterior  elongated  swollen 

•The  life  history  of  (vcintirin  inunk'ttua  has  not  yet  been  determined,  bat  there  is 
no  gfotind  for  a«s?umin?^  that  it  \^-ill  diEftM*  iitalerially  fri^ui  that  of  V.  du<3tkwslW 


Fl6.  128— £^^  of  JtauktvuTBii  {VntinariiM 
^lutHltmiliti)  lis  found  In  the  stools.  Greatly 
cnliirgt'<l'    Original, 
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portion,  followed  by  a  thin  middle  portion,  the  latter  being  followed 
by  a  more  or  less  globular  esophageal  l*ulb  which  nossesse!^  a  tri- 


Figs.  I2^-HL— Etnbrpilogy  of  the  hf>»>kworm  (  Cucinaria  duorUnnlii)  of  man:  120-13&,  8€gn«t^"tAtioTi 
uf  Uie  (•gg;  i;jc-iy«.  theembrjo;  130.  a  rlmbililiform  embr)i>  estttping  from  it»  eggslicll;  140-Hlt 
empty  eggshells,    (jrcntly  enlarged.    (AU^it  ivmnifiio,  im2,  p,  342,  flg.  U2.) 

nidiate  chitiiioiis  armaturo.     This  Ivindof  esophagus  is  common  to  the 
cnu'iy  .stage  of  all   inemhers  of  the  family  Strou^ylidte   and  also  to 
numerous  other  free -living  and 

•    /(Sn\     If^^m     P'^^'^^"^'^^'^  nematodes.     It  is  evi- 
fiHBl     (JMRf  1     deutly  a  worm  with  at)  esopha- 
i^Hy     WS^     gvi''  of  this  sort  which  was  re- 
cently found  ill  the  earth  taken 
from  the  New  York  tunnel  ex- 
yo  iA  II  eiQ^eiy  aiik^d     cavatioas,  and  ui>on  whicli  w^iis 


111  ihii  develojjineiU  of  tliu 

vmUry 

hotjkw .,.,,. ..,..,..       ,  1     ,  I  ,         . 

Mrpfmta)  fif  .jogn    (After    Imsed  the  report  that  unci  nana 
Lemkart,  iBC^,  p.  m,  Hg.     ^\^  ^y^^^  present. 

The  embryo  of  the  hookworm 
{f/ncaKtrta)  lives  m  water  or  moist  ground*  In  its 
evolution  the  worm  casts  its  skin  four  times,  thus 
passing  through  live  stages,  and  changes  its  structure 
BO  as  to  assume  more  and  more  the  cluiracters  of  the 
adult*  During  these  chunges  the  sexes  become  dif- 
ferentiated. Some  of  these  changes  occur  in  water  or 
moist  gi'onnd,  and  the  rest  after  infection  takes  place, 

DKVKLOI'MENT   OUTSIDE   THE   BODY. 

Sfjjm*  ttfffffOfK — The  eggs  deveh>p  best  in  the  uniiUered  fecal  UKitter, 
csi>eciallv  when  this  is  well  formed j  not  so  well  when  it  is  more  fluid 


Fio.  us.— Free  rhnb- 
d  1  tl  form  ein  bry o  o( 
m  nook  worm  (  Tit. 
cinaria  Mcnncrfih" 
din)  ftf  ilog^,  *hott'- 
uig  I  he  t'h»rart*?r- 
Islic  eMiphng-tts, 
(After  L^urkftrtt 
1^6d,p.  435,  Hg.2dl.) 
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in  character.  Tho  addition  of  water  retards  the  devt^opnient,  and  if 
con?^iderable  water  is  added  tfie  oggs  periish.  Air  is  necessary  to 
develo2:)mcnt,  and  the  eggs  nearer  the  j?urfaee  of  the  fecea  segment 
niore  rapidly  than  those  in  the  center.  At  a  temperature  of  about  tiT"^ 
C.  the  embryo  may  form  and  escape  from  the  shell  in  twenty-four 
hours.  Lower  temperatures  retard 
developnient,  so  that  at  21*^  or  22'^  C. 
the  embryo  ma^^  not  escape  for  from 
thirty-six  to  forty  honrs;  1-  C.  kills 
the  eggs  in  twenty-four  to  forty -eight 
hours,  so  that  freezing  weather  may 
be  looked  upon  as  disiofecting  areas 
exposed  to  tiie  cold. 

Ehihryo.  —  C|>on  escaping  fruui  the 
shell,  the  embiyo  (tig.  13li)  measures 
0.3  mm.  in  length;  the  anterior  end  is 
blunt,  the  tail  long  and  |  join  led;  0 
points  are  visible  around  the  mouth, 
and  these  develop  later  into  tlie  pa- 
pilhe ;  the  buccal  cavity  is  \y)  /i  long,  1 . 4 
^i  in  diameter,  and  |)ossesscs  a  highly 
refractive  chitinous  membrane;  the 
anus  is  50  ^  from  the  tip  of  the  tail; 
excretory  pore  TjU  fi  from  anterinrend; 
lijf^  /<  from  anterior  end  is  seen  the 
primordium  of  the  genital  system. 

In  this  stage  the  enihry(j  takes  food 
and  grows.  After  about  four  or  five 
days  (at  *JT  C.)  it  measures  480  ;f  long 
by  3n  ja  in  diameter. 

Secon  d  ntagi . — A  b o  u  t  1 1 1  e  second  o  r 
third  day  the  eml>ryo  rasti  its  first 
skin,  hut  does  not  chatigi^  its  organi- 
swition.  After  the  fifth  day  the  young 
worms  begin  to  show  signs  of  a  sec- 
oml  ccrlysis,  at  the  same  time  under- 
going eertidn  other  changes.  Three 
minute  lips,  each  with  two  very  deli- 
cate papilia-,  apiK^ar  under  the  skin  at 
the  anterior  end;  the  brightly  refringent  euticular  lining  of  the  bm-cal 
cavity  and  the  chitinous  teeth  of  the  esophagenl  bulb  disappear;  the 
esophagus  elongates,  becomes  thinner,  and  its  three  divisions  tiecome 
les«  distinct;  the  tail  hecomea  slightly  shorter  and  more  blunt;  the 
aiuis  lies  1*0  /<  from  the  tip  of  the  tail.  The  organism  Ijceomes  more 
motile,  and  contracts  from  its  <ndcr  skin,  thus  forming  the  stage  (d^^* 
146-147)  which  has  been  desscribed  a^s  an  ^' eneyiita.lVow^"'  \i\il  viVvJ^  vcl 


FjGft.  [4C-H7.— Tun  larvic  in  jocijul  ftuifo 
( '  *  cue  J  sti-(l  Itt  rvifc  " ) .  r  ep  re3»c  tit  I  nj?  thee  m- 
Viryttti  rt'tnwted  imm  iheir  skin,  (After 
Perroiicilo,  1^82.  p.  3J50,flg5.  ll«  ah,) 
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reality  is*  .simph'  a  second  ecdysis.     This  is  the  infecting  ninge  of  the 

hookworm,  and  ^-nds  the  di»v*^lcjpnient  so  far  iia  the  free  stuge  is  con* 

cerntxl.     No  more  focnl  is  taken.     In  some  eases,  however,  the  worm 

esaipeej  from  the  .surrounding  cast  skin.     While 

water  is  more  or  less  injui'ious  to  the  egg  and 

the  first  ^tiige,  the  infecting  '^encA'stcd"  stage 

exists  well  in  this  medium,  and  Looss  (1897) 

succeeded    in   keeping   these   wH>nns   alive   for 

thirty    days   in    water.      Upon   drying   up   the 

larva3  die,  so  that  the  view 

that  the  wonns  exist  in  dunt 

and  are  carried  around  in 

the  air,  thus  leading  to  in* 

fection,  is  not  well  founded 

(see  p<  IW). 


n,7n, 


;^emv« 


.»«<*.  ^/rr 


^^nfn. 


^-.  t„cy 

148      ^"^Ss*  149  J  tm 

Flo.  I'W. — A  young  hookworm  v  Vnrinaxi^  fhu^rtuiIiJt]  ot  man,  withoul  buccal  Ciipniilc,  iunr  djiys after 
iufoction:  rt,  nnn.s;  c.  g.,  cervical  gliuid:^.,  primordlum  of  gtMiitiil  orgiimi:  n.  ».,  ncrvoiw  sj-stem;  p., 
rmpillsf  on  heart;  p. e.,  excretory  pore:  i^.  m.  r„  primnri^  mouth  iinvity.  Xnbout  UKJ  Ume&.  {Jdiet 
LfX**.  I?itf7,  p.  91  &,  %.  I.) 

Fl«.  1  rj.— Anterior  end  of  n  young  hookworm  ( UncitmriadmidenaH*)  durlnR  formiition  of  pr«jv{«ion«l 
buet'al  cAittiUe:  r.  y.,  rervkiilghmil;  f.  <?.<!.»  Uorml  L^tophAgeal  gland;   t. //.  t.,  ventrui  cjiophAgt-iil  , 
Ifliuid;  u.  m.,  new  mouthy  p.,  papilla-  on  head;  /i,  r.,  excretory  |»f>re;  p,  in.  r,  primary  mouth  rHvlly» 
X  67a.    (AftorIjOo«i,lS97,  |i  t^jrj,  tig.'J.) 

Fio.  150.— 'Head  of  larval  hook  worm  ( I'minarki  fiuod^malis)  before  unlL*HnKfourth.'sWge,flvc  orslxdnyt 
iiftt^r  Lnfct'tioni  «.  m,,  new  mouth;  jt.  711.  r*.,  primary  month  cavity,  which  extends  through  the  provi* 
«iotiAl  but43al  capsule  and  continues  as  huuen  of  the  e»oph«giis.    X  67».   ( After  L<>U(«»  lBv*7,  p,  %!t,  liir.  3tji 


DEVEIXJPMENT   INSIDE  THE   BODY. 

Vpon  being  swallowed  these  young  wonns  undergo  further  eedyses* 
ehatiging  tlirir  internal  organization  at  the  same  time.  We  may  recog- 
nm\  with  Looss,  a  third  stage,  without  l>iuH*al  capsule  (tig.  148);  a 
fourth  stage,  with  a  provisional  Inireal  eapsnlt^  (tig.  151);  tinally,  a 
fifth  8tage,  with  the  detinite  Ijuccal  capsule,  corresponding  to  the  adult 
form. 

Third  stage  {without  buccal  cap^ide^  fig.  liS), ^During  their  free  life 
the  larvji3  may  attain  0.05  to  0.7  iiuu*  in  length  by  25  to  27  /^  in  diam^j 
eter  (at  the  end  of  the  esophagus).  The  esophagus  is  lt>0  /'  long,  an 
its  three  divisions  may  still  Ix'  distinguished.  The  intestine  Is  comi: 
oi  about  iifti'en  rows  of  two  cells  each. 
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Flu  152 

ttboiu  II 
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kwortn  irnchtnrin  fhtnthTtnlt/f)  In  fntirth  stitgc,  witb  pmvlJ»Jonttl  bncenl  <^r»«nfe: 
r? ,  |jrtiTionlitntk  of  geniiaJ  ofgiinn;  w.  «.j  uctYu«ssjHtifja,  p,  c*,  excretory  {jote. 

I  hueoiu  <apstik*  (fonrlh  sUi&i.'^  uf  n.  larv'ttl  lujokworm  ( rmirnirta  ti>ioif«ia/f»). 
IT  infectioti:  p. b.  c,  pfjaioromm  ofd^Hnlte  buccal  cAp»uJc',    X  nmrnt  420.  (After 

Jiworm  r.  rWnmrm  ttittyftrHnftf\.  nine  flrty>«  ttflt^r  inftrllon:  a.,niitift  c.  ff.. 


,K 


i"iuJe  (b>l,  on  twelllli  rJny  jiKer  hi 


or-:.; 

be  disiiu^uisht!*!  uuUcr  me  old.    X  IW.    ( Allcr  Lotiss,  iWiT? ,  v*  ^^A,  feR^.  l-i^o 
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Fifteen  hours  after  ijifpction  of  dogs  the  worni8  huve  passed  l>elow 
the  stomiieh.  They  now  Imgni  to  feed,  Init  their  t^^rowth  is  compara- 
tively slow.  After  jiliout  tive  days  they  begin  to  show  signs  of  a 
third  ecdysis,  which  continue^  until  about  the  seventh  day.     During 


-r^. 


\-:f 


Figs.  !.*%($,  157«—Mftl€  and  female  Uookwomui  (  Vnctnaria  tbt&fientfUn)  befuit'  the  fifth  eostlnir  of  sldn,  H 
lo  ISdnyioM:  a.,  ntiui;  eg.,  ccnlcal  gtanfl:  c.o.e.,  cinlcle  of  oUl  iv^fphof^iis;  r, i.,  coKtEkiti:  cf.^. e., 
di'HiiHu  biiLcui  cflfwnlc:  y/,.  jevfiiuil  urKHtis.  I  g.,  Iafj?<?  ganK^Uor*,  Kur>i*]ylug  the  rays  of  ibc  bursa; 
in.  ri.,  iLftnl  uiiiscle:  n.c.ifLt  nucleus  of  cervical  gland,  p,  e,«  ejccretciry  ixire;  p,  b,  r.,  provisional  buccal 
eii|>«iilei  r»  m,  wp.,  rclraotor  mUK-le*  vi  ffpifulcs,  f;j,,  Bpicules;  1-,^  vulvu.    X  AX     (Af ler  f-ooa,  1«97,  |X 

this  period  iiuportimt  ehaiiges  ttike  pluce,  especinlly  at  the  anterior 
end,  and  result  in  the  foruiation  of  the  provisiijual  huecal  enp>u!e. 

Fourth  sfage  (with  provUlomil  huecal  capHith\   fig.    151),^This    is 
the  fourth  larval  >tuge,  natuely,  the  stage  after  the  third  eedysis.    The 
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worms  have  not  increased  notiiWj  in  length,  but  certain  organs  are 
advanced  in  development,  and  the  esophagus  no  longer  shows  its  for- 
mer three  diviyioiis.  The  worms  measure  about  O.GO  mm.  long  b}-  25  /i 
in  diameter,  the  latter  l>eing  nearly  uniform  for  a  greater  part  of  the 
length  (fig.  151).  The  provisional  buccal  e4ip8ule  attains  40  >i  in  diam- 
eter, and  the  mouth  is  bent  slight!}^  dorsad.  Tivo  pairs  of  teeth  are 
visible  at  the  base  of  the  capsule-^nc  pair  .situated  dorsally,  the  other 
ventrally.  During  this  stage  the  animal  inrreases  in  length  and  thick- 
ness, the  inner  organs  become  better  developed,  the  sexes  become 
differentiated,  and  the  definite  buccal  capsule  fornitt  at  the  anterior 
en<I.  With  these  changes  the  parasite  prepares  for  its  last — namely,  a 
fourth — ecdysis,  which  occurs  in  about  fourteen  to  fifteen  days  after 
infection. 

Fifth  stfige  {with  dejliiltt  buccal  eajmulc), — The  worm  is  now  about 
1.9  (male)  to  2  mm.  (female)  long,  12  to  14  }i  In  diameter — very  much 
smaller  than  the  adult  forms.  It  is  estimated  tliat  the  pamsitcs  require 
about  four  to  five  or  six  weeks  from  the  time  of  infection  to  become 
mature. 

SOURCE  OF  INFECTION. 

The  woruLs  are  swallowed  in  drinking  water  or  in  eontjtiminated  food 
during  or  after  the  second  eedysis,  **  Dirt  eaters''  are,  of  course, 
particularly  liable  to  become  infected,  wliile  persons  handling  dirt  are 
apt  to  get  the  microscopic  worm8  on  their  handn,  and  it  is  an  easy 
matter  to  transfer  them  to  the  mouth,  either  directly  or  with  food. 
In  prevention,  therefore,  pure  drirdting  water  and  careful  persona! 
habits  are  indicated. 

Sonie  writers  state  that  the  young  sttiges  tire  scattered  in  the  air  by 
the  wind  )tnd  in  a  dry  state,  tlie  inference  V»eing  that  they  ma}"  then 
be  breathed  in  or  may  contiirninate  food.  While  not  caring  to  go  to 
the  extreme  of  stating  that  such  a  method  of  dissemination  or  infection 
Is  impossible,  aiy  own  observations  on  this  class  of  parasites  do  not 
lead  me  to  attach  much  impcjrtance  to  aerial  infection.  As  a  rule, 
drying  out  results  in  a  high  morttility  among  nematode  larva^,  embryos, 
and  eggs,  wliile  moisture,  on  the  othrr  hand,  is  necessary  for  their 
existence.  Now,  uncinarijusis  is  not  so  commoti  as  to  fill  the  air  with 
dried  larvie,  and  the  chances  of  inhaling  the  latter  appear  to  be  alnuist 
iofinitesimally  small.  Since  the  worms  Ao  not  increase  in  numlHT  in 
the  intestinal  tract,  we  should  therefore  exj>ect  (in  case  aerial  infection 
were  common)  to  find  rather  few  cases  of  severe  infection,  but  a  more 
or  less  uniform  light  infection  of  nearly  all  ix^rsons  or  animals  iidiabit- 
ing  an  infected  area,  since  all  are  breathing  the  same  air.  We  should 
also  expect  to  find  tlie  disease  more  general  in  dry  years  than  in  wet 
seasons.  Such,  lu>we\'er,  does  iK>t  appear  to  be  the  case.  Cases  of 
infection  vary  greatly  in  intensitj^,  and  the  losses  from  nematode  dis- 
eases in  sheep  are  much  less  in  dry  years  and  in  dry  localitlvi^  iVmw  \xv 
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wet  seasons.  As  a  matter  of  fact,  few  ftifCtor^  can  be  conceired  of 
which  would  probably  ivsult  in  killnii^  iiioiv  gierms  of  this  dbease  Ikan. 

would  dry  winds. 

In  preventing  tincinariiiBb  and  it  dbeiises  in  general  among 

live  stock,  systi'matic  draining  i\u<l  imniin^  of  pn.stures  are  stron^y 
advocated. 

L00S8  (18f^,  1^1)  hs^  rewatly  sii^^ested  that  the  larvii*  may  enter 
the  human  body  l>y  way  of  the  ^^ikiu  acd  theD  pays  throuf^'h  tht^  Ixidy 
to  the  iiUestino*  Althout/h  he  rektrs  t^ome  interesting  experimentd 
which  are  decidedly  favorable  io  his  view,  it  will  be  well  to  exercise 
some  re^terve  at  present  and  not  to  accept  this  new  thei»ry  iineoiidi- 
tionally  until  it  is  more  completely  supported  l>y  further  exi>eriments* 
Tlie  present  indications  are,  howcver,4hat  Looss'8  theory  h  correct* 

SYMPTOMS  OF  r>eiNARIASIS  IN  MAN. 

As  stated  aliove  (p*  1S4),  patients  offi^r  the  characters  of  a  ixnuvicious 
anemia^  with  the  ciri^uhitory  svniptoms  found  in  all  extreme  anemias^ 
namely,  dizzines8,  palpitation,  hemic  mnrmur:^;  colii.'ky  pains  in  the 
nhdonien;  pn>trressivc  enfeeidement.  In  some  ca«cs  with  considerable 
emaciation;  constipation  or  diarrhea,  stools  sometimes  brownish  or 
bloody;  nausea;  edema.     (See  also  ^"Abstracts  of  cases^*^  pp.  206-217.) 

Lutz  (transhited  by  Macdonald)  summarises  the  symjrtoms  as  follows: 

1.— HTAGE    OF   FL'UELY    LOCAL    tiYMPTOM^J. 

(r/)  Aiudt\forffi ;  (b)  chrotuc  fortjt. — The  syraptomjH  are  simihir  in 
Iwth  forms.  The  disease  is  yet  liniited  to  pains  and  disordered  diges- 
tton;  no  pallor,  no  rise  of  pulse. 

II. — STAGE  or  SIMPLE  ANEMLi   OR  OLIGOCYTHEMIA   (CHLOHOTIC  STAGB), 

{a)  Aadeform, — 1.  Slight  degree :  Conjimctival  vessels  still  visible; 
nails  and  lips  pale  red;  pulse  increased  in  frequency;  no  Wowing  mur- 
murs over  cardiac  area. 

2.  Higher  degree:  Conjunctivic  devoid  of  vessels;  nails  ATliitish; 
lips  pale;  pulse  f  re<]uency  very  much  incnniscd.    No  blowing  uuirmurs. 

(/>)  Chronic  fifrrn. — Anemia  bus  not  reached  tlie  highest  degree. 
In  many  eases  distinct  cardiac  hypertrophy  and  dilatation;  in  oth*^r 
cases  disordered  xalve  closure;  .seldom  botli  combined*  Moderate 
increase  of  freq[ueiicy  of  pulse. 

IIL — DBOPRICAL   STAGE. 

{(i)  Acute  form,—X  high  degree  of  aneuiia;  pulse  smuIL  much 
incn^ased  in  frequency;  no  blowing  murmurs;  edema  of  a  hydremic 
character. 

(//)  Chnniic  fornu — Symptoms  of  cardiac  defects,  with  disturlied 
compensation,  or  of  fatty  degeneration;  distinct  symptunu?  of  cyanosis; 
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dropsy  of   eng-orgeTnent;    anemia   of   vitrving   intensity;    di?4orderpd 
nutrition. 

In  line  with  Loot^s's  thi^ory,  Bentley  (1^0:2.  pp,  lin)-li>3)  hiki  recently 
advanced  th€s  view  that  ''*groundit**h,^' or  '^  pani-orhao^"  a  cutaneous 
disease,  is  due  to  the  entrance,  subciitaueouHly,  of  hookworm  larvix?. 
He  defines  this  disease  as  follows: 

*  *  G roun  t1  i  Vch — Sy non y ms r  Pan i -gli ao,  ^vateri tch ,  wateipox ,  water  eores,  f«ore  feet  of 
r  c*Jolie&— is  an  affection  of  the  akin,  t:f>nlined  entirely  to  the  lower  oxtreniities,  and 
\  probably  always  associated  with  the  presience  of  the  larvit?  of  the  Aitki/hMt(mia  dtiode- 
nttle  [=  VficinurUt  dtwdenatiml  in  the  soil  of  the  affected  areas;  endeunc  iu  Assam  and 
the  W4«t  Itidie8«  and  possibly  present  in  other  jjarte  of  the  Tropica;  characterized 
by  ite  jieriodical  epidemic  appearance  in  the  infeeteil  areas^  coincideait  with  the 
onget  of  the  rainy  season;  with  typical  leeion  condsting  in  a  primary  erjthema^  fol- 
lowed by  a  vesicular  eruption^  which  frequently  Ijecomes  pustular,  and  in  severe 
caaes  may  residt  in  obstinate  ulceration  or  even  in  gangrene." 

CLINICAL  DIAONOSI!^  OP  INCIXAEIAHIS. 

Uncinariiijsis  may  be  correctly  and  positively  diagnosed  in  one  way, 
and  in  one  way  only,  namely,  by  an  examination  of  the  feces.  Its 
recognition  by  this  method  i.s,  however,  exceedingly  ea.sy.  First  of 
all,  let  us  reeiill  that  uncinariasis  is  a  possibility  whit^h  should  he  con- 
sidered in  connection  witJi  all  cases  of  anemia,  especially  among  earth- 
workers,  as  in  miners,  brickmakers^  canal  diggers,  farmers^  et<\,  or  in 
persons  returning  from  the  Trdpics.  Two  methods  of  fecal  examina- 
tion are  open  to  us — the  microscopic  and  the  gross  examinations* 

Mir  ROHCOPIC    EXAMINATION   OF   FECES. 

Ko  special  technique  is  necessary.  Slmidy  take  a  small  amount  of 
feces,  preferably  from  near  the  surface,  aliout  the  size  of  the  head  of  a 
large  pin;  spread  this  out  in  a  drop  of  water  on  an  ordinary  microscopic 
slide  and  cover  the  preparation  with  a  cover  slip.  P^xamine  under  any 
moderately  high  powder,  as  a  Zeiss  8  mm. ,  Zeii^s  L\  or  a  Bausch  &  Lomb 
one*third-inch.  Look  carefully,  with  not  ttx)  strong  rllnmination,  for 
an  elongate  oval  egg  with  thin  shell,  and  with  protoplasm  either  unseg- 
01  en  ted  or  in  the  early  stages  of  segmentation*  The  older  the  feces 
and  the  w^armer  the  weather  the  more  advanced  will  be  the  segmenta- 
tion. In  case  of  infection  with  Unchiaria  amcricmia^  the  fully  devel- 
oped embryo  may  l>e  found  within  the  eggshell  Be  cautious  not  to 
mistake  for  the  egg  of  the  Uncinarhi  the  ^g*^^  of  AHCitrU  Imnhrfcrndes^ 
vrhich  have  a  tliick  gelatinous,  often  manunillated,  covering  and  an 
uiis^gmented  protoplasm  (tigs.  laS-loi*),  or  the  i'gg^  (fig^*  l7i!-lSo)  of 
\  the  Ojrt/^uris  vrnaiCfdarin^  with  a  thin  asynmietricu!  shell  (one  side 
being  almost  straight)  and  containing  an  embrv4»,  or  the  eggs  of  whip- 
worms (7/'/cA//r/^  tru/ilura,  more  commonly  known  to  physiciani^  a.^ 
TrlchvctpJui} m  fH^pnr)^  possessing  a  smooth,  Hiick  slndl,  apparently 
perforated  at  each  pole,  and  an  unsegmented  protopUis,u\  (&v^.  Y'^S^. 
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Fifi.  l^"^^  — Kt^c^  f*  it>t*  ' ''iit^Tion  BHcuj^fi  (*4jir«inf« /wmf>rfrr^^^^       of  nmti,  us  found  in  fef*<*».     ?4?en  with 

*iii[  '  «nlttr»red,    Onplnttl. 

Tv*-  '  with  nitHliAii  foiuft,    fireatly  eiilnrKod,    Oriffirml. 

umkfK'  ii<^  l^y  t^t-  *-t;}i  uIUt  l^ma;  diistharjfed  in  the  fe<r««-    ( Aftor  L*t'iiekrvTt^  lin&T,  \\  213,  fig.  LM.) 
Fl^-.  1"0.— Eiuhryoof  th«^  €<mmimi  ttM'arlH  tJifrarrjf  lumbrianfln)  nf  umu,  lu  the  fggshvlh     (After 

Lourknir,  l^ti7,  p.  215   tiK^  If*.) 
Fi*j.  171.— Fret'  cnnbrvf*  of  the  Pi-mnno!!  u^iiiriv  i  jix^urtV  himhrmddtf)  t»f  mftn,  ruAling  its  s<kiri.     i After 

Umlturi.  1*C7,  p.  'i1 »,  iE*r.  L^\ ^ 
¥\ti9,  172-179. — EmbrA'jUjpy  of  tlie  mnimon  pin  worm  iOj'ifuriJt  irmiirriinri*)  of  man,  showinif  the 

chunt'i-*  ntult  rx<»iK^  by  tln^  vkk  whllr  in  the  ff^nitilc  wnrni.     (AfRT  Ix'uokiirt.  ISfiS.  p.  822.  fig.  Idl.) 
Fhf,  iw.— KrnSrvM  iif  (he  (uDimi>n  j^liiworm  (Ortfuri*  vfrtMu-^uIari*}  of  inun.  In  the  tt?g»hcll,  it*  f«JUlld 

1q  frrhli  k'lis.      (Alter  Irii.  ktiri.  IHM^,  p,  328.  (V*  l^> 
Fhi.  1^1, — Pull  gntwii  embrv(*  dl  the  roinmon   ptTiwonii  <  Oxvuri:*  rrrmlrulatU)  of  man,  ttfler  It  Uns 

escaped  from  the  cc^?shell.     ^  After  UMicknrt,  lSf>4.  p.  :<2H,  tiif,  PJo.) 
Fios.  1H"J:-1H.V— Fl^fjr  ot  theeommon  whipworm  i  Triehnrif  frivfitHtti)  of  mnn.  showing  ohmnges  under- 
gone while  t*till  fii  tho  femiilo  womi;  lig,  IN6  j«i  the  singe  fuund  in  freish  fee<?s.     ^  Alter  I^'Uekfirt, 

IKW,  p.  4iH,  t^K.  275.) 
Tuif',  1Wj-1><8.— Lrtter»t4igei«of  devt'lopmeiu  of  nn  niUvA  whltmonn  ^TiithuriM  nMnU)  of  sheepftml 

CMttle.  t^how Ing  rhanpre* nftcr  the  egg  iwanc«  In  the  Usir*,     (After  Leiiekart,  186S.  p. 4M,  flg*«^) 
Fio.  Jff9.^/Mj/aCed  embryo  of  Trk/tum  aj^nlt,    (After  Leuckurl.  1«C8,  p,  495,,  fig.  177.) 
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As  a  rule,  in  fecal  oxamination  I  prefer  to  use  the  thick,  largo,  2  by 
3  inch  slide,  such  as  is  used  in  examining-  for  trifhinte,  rather  than  the 
ordinary  1  by  3  thin  ''^EiiglLsb  slide/'  The  hirger  «lide  i^  not  only 
more  steadily  and  more  easily  uiaiupuhited  in  ease  one  is  working 
without  a  meehanioal  Hta;^^e,  but  it  in  nnwh  cdeamr  to  handle. 

In  mo8t  cases  of  infection  with  intestinal  worms  the  ijimple  method 
Just  described  will  suffice  for  a  positive  diagnoses.  Before  giving  a 
negative  opinion,  however,  I  invariably  make  tive  to  ten  preparationa 
or  follow^  a  proccdm*e  which  we  may  cill  ""^sedimenting  the  feces.-' 
Experience  has  shown  me  that  in  cases  of  negative  diagnosis  by  the 
simple  method  positive  diagnosis  frequents  results  if  the  feces  are 
w ash cd  and  * '  sed i me n ted, ' ' 

3{et}iod  of  trmhuKj  and  sedhnenting  feees, — Take  one  or  two  ounces 
uf  feces,  fresh  or  dry,  mix  with  water,  and  place  in  a  large  bottle, 
retortj  jar,  or  any  other  receptacle;  add  enough  water  to  make  from  a 
pint  to  two  quarts,  according  to  the  amount  of  feces;  shake  or  stir  thor- 
oughly and  allow  to  settle;  pour  off  the  floating  mutter  and  the  water 
down  to  near  the  sediment;  repeat  the  washing  and  settling  several 
times,  or  as  long  as  any  matter  will  tloat.  The  last  time  this  is  done 
use  a  bottle  or  graduate  with  a  smaller  diameter,  and  when  the  mate- 
rial is  thoroughly  settled  exanune  the  line  sediment.  It  will  be  found 
tlnit  the  eggs  have  settled  more  numerously  in  the  fine  sediment  than 
in  the  coarse  materiah 

In  case  an  unusual  ainouid  of  large  coarse  material  is  present  in  the 
feces,  it  is  some  times  convenient  to  pour  the  entire  mass  tlirough  a 
sieve,  rejecting  the  portion  h^ft  in  the  sieve;  or  to  wasli  the  feces  in  a 
sieve,  holding  the  latter  under  watiM\  As  a  rule,  however,  the  sieve 
is  not  very  useful  in  fecal  exam i nations. 

The  centrifuge  docs  not  appear  to  be  of  any  special  value  in  fecal 
examinations. 

If  facilities  are  not  at  hand  for  niaking  a  microscopic  examination, 
about  an  ounce  of  either  perfectly  fresh  feces,  or  of  rather  dry  feces, 
may  be  placed  in  a  bottle,  preferably  with  a  large  neck,  properly 
packed  in  a  mailing  case,  and  sent  to  any  professional  pathologist  or 
zoologist  for  examination. 

GROSS    EXAMINATION    OF    FECES. 

II  uncinariasis  is  suspected  and  it  is  not  practicable  either  to  make 
^  microscopic  examination  or  to  delay  matters  until  a  specimen  can  be 
sent  away  for  examination,  still  another  metliod  tif  diagnosis  is  possi- 
ble. Give  a  small  dose  of  thymol,  followed  by  <»il,  and  collect  all  of  the 
stools  passed.  Wash  the  stools  thoroughly  several  times  in  a  bucket, 
and  examine  the  sediment  for  worms  about  half  an  incli  long,  about 
as  thick  as  a  hairpin  or  hattiin,  aiid  with  one  end  curved  back  to  form 
a  hook.     If  these  are  found,  institute  definite  treatment. 


•  common  li  ne?!  5ihr>rtly  '     ^ 

•  ;  itil.-*  is  t^i'  .  iiiiin  ft^cc»«!;" . 

'>d;  all  aru  ^r^iuulur,  hai  i>Lkl>   tiircti  iiiv-  lhu:d  dn&wn.     X  ii-s).    v-^^^^'^  ^^'' 


roniir.on  livi  r  flMkc 


4,} 


iJainiriK  o  cJUfttcd  embryo  {iQlrnddium)  rwidy  to  hii   ii 
'  ^ubfttjuicc;  /„  Utrjn^  i^Hpniii;  A.,  eyi>-»|iaU;  li..  g^atui 
tjjf.  2,1 
,  liiciola  ttepaticii}  boring  into  n  »utiil.    X  S7a»     (Aflvr 


ITS 


.  U'T,  /^  iS/r*  > 


tlukc'  (i7(rroflaBfiM»  Idfioratfiiin)  wiUi  eoatAlncd  embryo^    X  700;     (AUcr 

\iU:t  Uirww,  i«grt,  111,  11,  Ok.  112.) 

Ml  I  7\nt(a  mainaia),  with  thick  eirssbetl  (embryopUoK),  ooui* 
rt'K  cnmrKOd.    (Aftf?r  lA'iM'kiiM.) 
r^t'wiii  ttoUttm):  n.,  witlj  itrjiniiivti  vll«^tlliie  liieaibntne;  5.. 
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As  a  rulp,  any  physician  can  either  make  a  microecopic  examination 
hineelf  oi  have  one  made  for  him,  and  under  th<*Me  cireuUL^ances  treat- 
ment for  worms  on  an  iincertiiintv  i:^  hnrsUy  to  be  recommended.  There 
are,  however,  exceptions  to  all  ruk'H» 

TKEATMENT  OF  I  NCINARIASI8, 

The  two  drags  most  commonly  used  in  aises  of  uncinariaaiH  are  thy- 
mol and  mtile  fern.  The  directions  umially  given  for  thymol  treatment 
^re  the.se:  Two  grams  (31  grains)  of  thymol  ut  8  a.  m.,  2  graniHi  (:)1 
^i*ain^)  at  10  a.  m. ;  castor  oil  or  magnesia  at  12  noon.  Diet  of  milk 
and  soup. 

A  week  later  the  stooLs  should  l>e  unexamined ,  and  if  eggs  are  still 
present  treatment  h»hould  Ix*  rei>eated.  Some  cui^es  of  hookworm  dis- 
ease are  quite  obstinate  and  require  a  treatment  extending  over  aeveml 
weeks.  It  i^  therefoi^  an  atjfortunate  error  to  expel  a  few  worms 
with  one  or  two  doses  and  then  dismL>?s  the  patient  as  cured,  without 
having  made  further  mierosi'opic  examination  for  eggs. 

Stools  during  treatment  should  be  di^sinfected.  An  easy  disinfection 
h  with  quicklime. 

In  my  experiments  in  Texaia  with  uncinariasis  of  sheep,  I  have  had 
excellent  results  with  32  to  60  grains  of  thvmol  given  at  one  dose  with- 
out a  purge. 

See  also  ''Abstracts  of  cases,-'  pages  206-217* 

Si^veral  authors  have  wisely  point<:d  out  that  alcohol  should  l>t^  with- 
held  from  a  pitient  while  he  is  taking  thymol.  Some  authors,  how- 
ever, directly  advise  the  use  of  alcohol  during  the  thymol  treatment. 
TheoVa Id  dissolves  his  thymol  in  alcohol  before  giving  it  to  horses,  and 
in  experiments  upon  annuals  I  have  repeatedly  used  the  alcohol  method, 
the  tablet,  and  the  |K)wdered  thymol. 

Theobald  states  that  3  grains  have  produced  partial  provstmtiou  in 
H  bull  terrier,  and  that  the  dose  for  roundworms  in  dogs  should  not 
exceed  2  grains,  but  he  fails  U)  give  the  weight  of  the  dogs.  In  some 
recent  exfjeriments  Mr.  Pfrn<ler  and  I  have  given  from  30  to  75  grains 
in  alcohol  to  dogs  weighing  8  to  35  pounds;  one  15'iJOund  dog  went 
into  convulsions  a  few  minutes  after  i^eceiviog  30  grains  in  alcohol;  one 
1.5']x>und  dog  also  suffered  convulsions  afbfn*  receiving  30  gmins  in 
alcohoL  On  the  other  hand,  an  8-]>ound,  old  dog  suffered  no  ill  effect^s 
from  30  gmins,  while  a  35-pound  dog  took  75  grains  in  alcohol  without 
detrimental  cfTeets.  The  tablet  f^jnn  was  found  very  unsatisfactory. 
Powdered  thymol  was  given  to  dogs  weighing  8  to  15  pounds  in  doses 
ranging  from  10  to  KM}  grains.  The  dose  of  100  grains  killed  a  dog 
within  four  days.  In  one  ease  a  dog  showed  convulsions  after  receiv- 
ing 20  grains  of  powdert^d  thymol,  and  in  two  cases  dogs  vomitml  after 
taking  20  and  30  grains,  respectively.     On  the  (»ther  hand,  sevenil  dogs 
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took  doses  of  !<).  2O5  30,  and  50  grains  of  powdered  thjmol  without 
[showing  any  eifeet-^.  A  dog  weigliing  35  pounds  took  80  grains  in 
powdered  form*  Blue  foxen,  to  which  we  gave  3  grains  in  alcohol, 
were  quite  sick*  On  the  whole,  our  experiments  were  unfavorable  to 
th^  UM)  uf  the  nleolitj]  .solution. 

PREVENTION  OF  UNCINARIASIS. 

As  preventive  meiLsures  against  this  disea^se,  I  would  propose  tlio 
following: 

(1)  A  medical  examination,  including  microscopic  examination  of 
feces,  of  all  men  engaged  in  mining  and  similar  pursuits,  and  exclu- 
sion from  work  of  all  jx^r sons  affected  witli  thisiiutiady  until  tlu'V  have 
undergone  treatment  for  expulsion  of  the  parHsiti^s.  Tliis  rather 
drastic  measure,  if  followed,  would  in  the  end  he  economical  invtli  for 
miners  and  for  mining  companies.  It  would  check  the  i^pread  of  the 
disease  and  would  enable  the  men  now  affected  to  accomplish  more 
work  in  a  given  time  than  it  is  |>o;ssihle  for  them  to  do  if  suffering'! 
from  uncinariasis. 

(2)  That  all  new  men  engaged  for  mining  and  other  similar  work 
should  submit  to  similar  examination  and  treatment,  if  neccssarj,  hefore 
being  allowed  to  begin  work.  This  will  prevent  the  reintroduction  of 
the  disease  into  the  mines, 

(3)  A  compulsory  regulation  that  men  shall  defecate  before  entering 
urines  in  the  morning.  This  will  lessen  the  necessity  for  defeoation  in 
tlie  mines,  hence  it  wnll  lessen  the  chances  of  spreading  infection. 

(4)  Construction  of  water-tiglit  latrines  in  mines,  tujinels,  canals, 
and  similar  excavations.  This  will  eliminate  to  a  great  degree  the 
danger  of  adding  to  tlie  infection  already  existing  in  the  mines. 
Attempts  to  disinfect  the  mines  against  the  eggs  and  embryos  otUnci* 
fufViii  are  thoroughly  impracticable, 

(5)  Compulsory  use  of  said  wtiter-tiglit  latrines  in  cases  where  it  m 
impracticaliie  to  ust*  the  latrines  al>ove  sui'face, 

(t>)  That  the  contents  of  latrines  in  and  around  mines  and  excavations 
should  hi^  [>eriodically  destroyed,  either  by  drying  or  burning  with 
fire  or  tpiicklime,  and  should  never  hv  used  for  fertilizing  purposes. 

(7)  Fresli,  pure  drinking  water* 

(H)  Caution  miners  and  similar  earth  workers  of  the  necessity  for 
personal  cletmliness;  thorough  washing  of  hands  and  cleaning  of  nails 
before  eating. 


ABSTRACTS  OF  CASES  OF  UNCINARIASIS  IN  THE  UNITE0  STATEH. 

The  following  is  a  list  of  the  cases  of  uncinariasis  which  have 
occurn^il  in  man  in  the  United  Sta^tes,  so  far  as  they  are  known  to  me, 
together  with  abstmcts  of  the  reports.     The  tirst  general  summary  of 
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uncinariasis  for  this  country  known  to  nic*  is  tlie  following  passage  in 
Rlnnchjird,  1888,  pp.  7<>9-770: 

In  the  Tnited  States^  Chabert  and  iJunian  enctmntered  uiirinariafiiB  in  Tjf*uisiana; 
Lyell  diagnused  it  in  Alabama  and  Georgia.  The  observations  rjf  lleuf?ing<»r  and  of 
Getldings  for  8<juth  Curolitia  aiul  tho^e  of  Littlt^  and  Ivi^thermann  for  Florida  are 
doubtful,  and  refer  rather  to  malaria,     [Translation.] 

Unfoi-tunutcly,  Blanchard  hiis  not  givtMi  bibliographic  refert?ncr8  to 
the  cases  in  tjucsticio,  Init  sns])icii>n  falls  upon  certain  works  quoted 
below : 

Louisiana^  priur  tu  1821  and  1850.  i  cases,  i  dc^tks* 

CuABEaT  (1821,  pp.  188-19:^)  diro<'tj3  atteutiou  to  geophagipm,  adopted  by  la^y 
slaves  in  onler  to  alter  tlieir  health  and  thus  escape  work.  He  myss  that  djrt*eating 
uej*roe**  are  very  nuroerous,  and  that  the  reFtilts  of  the  tuptoni  ar*»  always  8eriou?i 
protkicinga  kind  of  poi^oaiug,  ami  often  reKultmg  in  death.  Tlie  r ircum stances  sur- 
rounding the  eases  def^erilM.^  J  str?ingly  indicnte  the  p>s?»ibiUty  of  iincinariasiB  as  one 
of  the  factorn  involvt^b  but  attention  may  he  direeted  to  the  fact  that  no  mention  is 
made  of  the  presence  of  winrnija.  Thin  objection  is^  of  course^  not  conclnfJivCp  f<*r 
neither  Unannrin  dtwfftfinliK  nor  /*  americana  wa^  known  in  Chal>prt*s  day^  an<l, 
furthermore,  he  alf«o  failn  to  refer  to  Ascaris  tiimfmcoidr/i^  which  would  naturally  be 
present  in  many,  if  ni>t  all,  of  the  geophagie  neproes,  lienee  the  fuiluri>  b>  mention 
the  prei<ence  of  para.*itef"  can  hardly  be  considered  evidence. 

DcNCA>f  (185<D,  pp.  194-195),  in  dij^cuseing  diseasea  in  the  parish  of  SL  Mary^  La., 
makes  the  following  signiticant  reniarki?: 

**A  very  commoji  diseaw*  among  negroe«  on  plantations  In  this  part  of  the  country 
if*  a^tatc  of  anaemia,  very  often  attributed,  and  perhaps  justly,  to  ttie  pernicious  liabit 
of  dirt  eating.  t>n  exannning  negioes  nji  i^lantations  a  medical  man  is  surprised  to 
meet  with  f^o  many  of  thei^  cases.  Almo:<t  every  large  planlivtion  ijan  three  or  four 
and  sotnetinies  more  uf  them.  Until  the  vital  powers  of  the  siyi^tem  are  l>t»ginning 
U)  be  undenidneil,  no  marked  f«yui|4oniB  of  diBease  being  visible  to  tlie  eye  of  the 
planter^  they  are  generally  suspectetl  of  laziness  or  nialingering.  After  this  condi- 
tion has  exi!<te<l  for  wime  time,  tlie  f^kin  pres^ents  a  paler  hue  than  natural,  or,  if 
the  subject  la  a  nmlatto,  an  aehy  white,  the  lii>s,  tongue,  lijiing  membrane  of  the 
mouthy  and  palms  of  the  hands  white,  lacking  the  reddLsh  tinge  of  healtb;  the  legs 
cedemat-t)us,  alxlomen  distended,  pulse  full^  soft,  ami  frequent;  action  of  the  heart 
violent;  if  blood  ia  drawn,  it  is  joile  and  watery;  resj>inition  on  the  slightest  exertion 
anxiouy  and  burned;  in  tine,  all  the  symptoms  that  characterize  cli!oroi*is  in  females. 
We  find  this  condition  of  things  in  Hul>ject8  of  both  frc^xes.  Many  of  these  cases  are 
donbtless  protluced  and  aggravated  by  the  deleterious*  habit  of  dirt  eating.  Bnt  I 
never  beard  a  negro  admit  that  he  was  addicted  to  the  habit.  Some  admit  that 
fttrmerly,  years  ago,  they  ate  dirt,  but  <lo  not  now;  and  others,  trusty,  trnth-telling 
negroes  on  all  other  Hnhjcetm,  on  this  will  lie  most  i>ertinaeiously  to  the  last,  nnlesij 
detectitl  in  the  act*  I  am  inclined  to  think  thai  many  of  these  eases  are  unjustly 
attributed  to  dirt  eating.  With  many,  no  doubt,  dirt  eating  is  a  symptom  only  of  a 
diseased  condition  of  the  digestive  organs  and  of  the  system  generally-  W^ith  them 
dirt  eating  is  the  same  propensity  which  white  females  resort  to  to  relieve  a  disordered, 
ftcid  condition  of  the  stomach  by  the  eating  of  tjuantities  of  chalk,  magnesia,  etc. 
This  condition  of  system  is  often,  in  my  opinion,  prculuced  by  a  deliciency  of  suitable 
utitriinent.  The  diet  of  negroes  on  most  plantations  being  salt  pork,  corn  bread,  and 
ntolai^ses — rarely  eating  fresh  meat  and  vegetables — a  condition  of  the  system  is  t!njs 
produced  closely  allied  to  eenrvy.  In  addition  to  the  symptoms  above  describcil,  I 
have  o<*casif>nally  eeen  a  spongy  state  of  the  gums.  There  18  generally  present 
funciiunal  and  eometimes  organic  disease  of  the  heart, 
6427— 02— U 
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**The  restoration  of  theee  ca^es  to  health,  whether  addicted  to  tlirl  eating  or  nott 
is  troublesome  and  teiliou^.  The  moral  has  to  l»e  preeoribed  for  aa  well  aa  the  phys- 
ical symptoms.  To  restore  the  healthy  condition  of  the  body  nutritions  fi>od,  fresh 
meats,  vegetables,  and  pt^ens,  porter  or  wine  are  necesaary;  and,  as  to  medicinal 
agents,  preparations  of  iron  in  any  or  nil  forme,  combined  with  stimnlatinK  J'tora- 
achics  and  bitter  tonics,  laxatives  when  indicated,  and  outdoor  exercise.  To  cure  the 
habit  of  dirt  eating,  many  resort  to  the  crnel  nietinxls  of  preventing?  the  inilulgrencc 
of  it  by  tin  maeki?  for  the  face,  iron  gag?,  chaininj^  on  plack  iloori*,  etc.  By  tisiiig  , 
these  means,  it  13  true,  the  iiabit  can  not  l>e  in<lulged  in,  but  thei*au9e  that  prodnwd 
the  propensity  still  exists  and  tlie  disease  can  n<jt  be  cured  so  long  as  these  depress- 
ing moral  agents  are  tised,  Hestore  the  healthy  tone  of  the  syatem,  invigorate  the 
subject,  put  rich  blood  into  h'm  veins,  clothe  him  well,  feed  bim  well,  and  do  not 
overtask  him;  arouse  his  feeling  of  pride,  teach  him  t^j  feel  that  he  is  a  reasonable 
and  rational  being,  and,  in  a  majority  of  casei?,  suceesa  will  attend  our  efforts  and  we 
Bhall  have  the  ^atiiiiaetion  of  rescuing  a  valuable  H?rvant  from  the  grave," 

Hvre  ahio  we  must  admit  the  poe*4iibiiity  of  unrecoguixed  cased  of  uncinariasis.  ^ 

Florida, prior  to  1845,, ,. .' ...?  cases,  ?  deaths. 

LrrrLE  (184.5,  p*  70)  refers  to  cases  which  may  possibly  be  tmcinariasis,  at  least  in 
part.     He  eavs: 

**Dir(  rntifig. — Apart  from  the  sickening  influence  of  malaria,  we  can  not  refrain 
from  noticing  the  degeneration,  mental  and  phyeicyil,  of  children  reared  in  this 
extreme  fiouthem  portion  of  the  Union.  During  our  hr^l  month's  residence  iu 
Florida,  in  i^assing  through  the  country,  we  often  wtofiped  boys  on  the  rood,  not 
over  10  or  12  years  of  age,  who  pre.sented  the  mof^t  abject  state  of  degeneration 
imaginable;  with  head  and  body  large,  limbs  shriveled  and  deformed^  eyes  dull  and 
of  a  bilioui?  tinge,  Ilpn  colorl<^s,  and  features  distorted.  This  degeneration,  by  many, 
hjL**  Ijeen  attributed  to  dirt  eating,  a  proi>en8ity  very  general  t!iroug!iout  the  whole 
country."  ^ 

BLANXfTAftD  (1888,  pp.  769-770)  qnotes  Lethermani  al^Kj^  but  the  reference  ia  not 
known  to  me. 

Texas,  1864, ,.. . 1  case,  I  death, 

IIerff  (1894,  p.  615)  mentions  finding  in  the  intestine  of  a  Mexican  lady,  who 
died  from  anemia  and  chronic  dysentery,  certain  worms  *'not  much  longer  than 
three-fourths  of  an  inch,"  which  he  thinks  were  hookworm!?. 

Alabama  and  Georgia  [date  '^] -  - ,  ?  cases,  ?  deaths, 

Lyetx's  oliservatious  referred  to  by  BLAXCM.vRn  (188S,  pp.  769-770)  could  not  b»  , 
found. 

South  Carolina  [date  ?], ?  cases,  ?  deaths. 

The  obier\'at ions  by  HErsixGER  and  Gkddings,  mentioned  by  Blanchard  (1868^| 
pp.  7*39-770)  c<nd<l  not  l*e  trace<l. 

St.  Louis,  Mom  October,  1S93 ^ 1  case,  0  death. 

Blickhaun  (1^5)3,  pp.  662-663):  German,  from  01>erlmusen,  neai'  Essen,  carpenter; 
in  America  seventeen  moutli.^;  has  been  employed  in  brickworks  in  St.  Louif,  but 
Blickhahn  believes  infection  took  place  ia  Germjiny.  Diagnom  of  uncinariasis  by 
micr<>R*opic  examination  of  sloob.  Short  account  of  symptoms.  Bed  corpuacle«> 
80a,(XX).    Treatment,  male  fern. 

Galveston,  Tex.,  1894 1  case,  0  death. 

ScHAKFKR  (1901,  p.  655) :  States  that  in  the  summer  of  1893,  Allen  J.  Smith  found  the 
9gg9of  Vndnarht  duodimilh  in  human  fece?,  but  waa  unable  to  find  the  person  from 
whom  the  stools  had  been  dischargecL 
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Buffalo,  N,  Y„  1896 5  cases,  i  chnihs. 

These  cases  were  reported  by  MtiHL.\ir  (1H97,  pp.  573~o79)  in  an  article  wbiLli  ig 
not  aei'e^ble  to  me  at  present.  Allyn  &  Behrend  (190L  jip.  63-66)  have  abetmcted 
them  as  follows: 

**CaBe  L — R.^  aged  48,  brickyard  worker.     Eggs  found  in  large  numbers, 

*  Case U. — Albert  U. , aged  7.  Stools  toniaiiied  Ankyhtntoma  (inodaiak,  Tndiomonaji 
ifii4*Mtua}Uy  CtrcomoniiM  hUeMinaUs.  Infection  wa«?  traced  tn  i  Polish  and  2  Italian 
lalwrers  who  were  infected  with  the  disease,  and  who  worked  in  the  brickyard  of 
the  patient's  granrlfather. 

'Case  III. — S.  O.^  farmer,  52  yeard  old.  Symptoms  of  typhoid  fever  j  apots;  tem- 
perature^ 103"^;  puke,  1 14  Ut  120;  diarrhea.  Attack  lasted  from  September  14  to  Sep- 
tum her  26,  and  ended  j^iiddenly.  liigh  rectal  [x/c]  douches  brought  away  great 
nmjiberp  of  parasitejs  and  eggj*. 

'Case  IV.^Frank  K,,  aged  46,  stonecutter.  Eggs  of  Titnio  ftfjtum  and  Anli/lo* 
tkinux  fhiodawJe  found  The  patient  had  lieen  working  in  a  brickyard  along  with 
Itiilianfi,  who  often  suffered  with  severe  colic,  of  whicli  he  himself  complained  at 
tuuee, 

*'  Ca*?e  V. — A.  F,^  bricklayer,  aged  58  years.  Was  employed  at  the  building  of  the 
St.  Gotthard  timnel." 

Richmond,  Va.,  January,  1898, , , . . , , , ,  -  /I  or  2  cases,  0  dt?ath, 

iiVLw  (190K  pp.  2ti9-270)  t  Female,  25  years  old;  very  anemic,  pale,  nervous,  ''no 
appetite^  though  nhe  was  extremely  hungry;*'  tongue  and  lipsni  bloodless;  ankles, 
edematous ;  pain  in  back  and  right  s^ide  of  abdomen,  aeeominvnied  by  dreaiiful  feeling 
of  depression,  nervousne*??,  and  great  weakneee;  stools  with  great  quantitien  of 
mucas;  frequentlj"  had  spells  of  gyncope  while  at  ^tooL  DiagnosiB,  anemia;  treat- 
meat,  iron,  arsenic,  etc.;  no  hnprovement;  hunger  increases,  with  luatlong  uf  food 
and  nauRja  at  sight  of  it.  Microacopic  examination  of  mucus  in  stool  eihowed  hook* 
wonus  and  a  great  number  of  their  egg«.     Treatment: 

Oleoreein  a^pidii  >  —  ,        , 

Tinct.  vaiiiihe      }»*  mm.  xlv. 

P.  gum.  acac.  5  ^* 

Ail.  dist.  3  j. 

Mfi — Take  entire  mixture,  and  follow  it  in  two  hourn  with  ^  h  niagnesia^^ulpb.  in  a 
g]a««  of  water. 

A  large  number  of  the  parasites  were  discharged,  recovery  prompt,  and  no  more 
pamsitea  or  egga  found  in  ntools.  Sister  of  above  jjatient,  27  yefira  old,  had  same 
symptoms;  no  eggs  orparaaite«  found;  4?anje  treatment;  recovery.  Both  eiaters  were 
tiative-born  Aiiiericiini?. 

New  Orleans,  La.,  May  3,  1899. . ._ _,.,  1  ca.so,  0  death. 

Teractlt  (181)0,  pp.  145-148):  Poy,  15  years  old,  German  descent,  Iwrn  in  New 
Orleans.  Author  quotes  Manaon's  account  of  symptom?,  and  deflcrilx*f?  his  own 
patient.  Has  complaine<l  of  illness  a  year  and  a  half;  loj?t  color;  pain  over  epigas- 
trium, poor  appetite^  gradually  grew  weaker;  paroxysmal  spells  of  diarrhea,  at 
timea  stools  nligbtly  bbxnly;  ha«l  been  treated  for  pernicious  anemia  and  malarial 
anemia  without  Ijc^nefit.  ITpon  entering  hospital,  lips  were  blanched,  tongue 
swollen  and  pale;  hands  and  feet  edematous,  aa  were  the  lungs;  tempemttire  100° 
to  IGl''  F.;  loud  hemic  bruit  over  aortic  valve;  liver  slightly  enlarged;  spleen 
normal;  unne  light  colore!,  sp.  gr.,  1.008,  no  albumin;  appetite  capricioiis,  gastric 
irritability,  headache;  had  had  fret:|oent  diarrhea  fallowed  by  constipation;  vertigo 
and  "eye  fjpecka;*'  not  emaciated.  Blood  count,  May  8,  red  corpuscles,  2,500,000; 
white,  30,000;  Piaamodium  mnlariir  present.  Feces  with  eggs  of  tVtcinctrm.  Treat- 
ment: Thymol  10  grains,  three  times  daily  between  mcala  for  two  da^*,  iV^ssts.  Nax^ 


210 


BITBEAU    OF   ANIMAL    INDUSTEY, 


dose  of  castor  oil;  after  a  rest  of  four  days,  1  oz.  extract  of  nmle  (em,  followed  by 
oil;  numerous  worms  passed.  Patieiit  placed  on  arseiiaiiro  and  compound  eyr. 
hypophosphite?-     May  28,  inak"^  fern  repeated.     Ketiovery. 

Baltimore,  Md.,  April-Ma^^  1900 2  ciises,  0  death. 

Hemmeteh  (1902),  Diaeasea  of  the  Intestine,  v.  2,  p.  503,  Mf^.:  Both  males,  one  an 
American,  the  other  of  German  descent;  one  a  g<ildier,  the  other  tmd  to  l>e  a  sutler; 
both  had  been  in  Porto  Kico,  where  infection  in  mid  to  Imve  takt^n  place.  Cases  had  : 
Ix^eii  diagnosed  an  uh^ratvd  dysentery,  but  examiuutiun  of  i^tools  showed  eggs  of 
Uncinaria;  the  hookworms  were  also  found.  *' Treatment  in  one  case  consisted  of 
extract  of  male  fern  alone,  which  had  been  preeede<l  by  peveral  doses  of  castor  oil. 
Later  on  the  patient  was  kept  on  a  milk  diet  and  given  a  prei?cription  congiFting  of 
10  grains  of  bismuth  fiubgallate,  5  prain^i  of  betanaphthol,  and  one-fourth  grain 
denarcotized  ex t met  ol  opium.  Thi.s  ca,^e  wa^^  curefl  entirely,  fur  no  ova  or  pam- 
Bites  were  seen  in  the  *HtDol8  five  weeks  after  the  beginntng  of  the  treatment. 

*^The  second  ease  was  trcate<l  in  a  ^indlar  manner,  l>ut  thymol  was  given  in  doJ*es 
of  30  grain.s  t.  i.  <h,  because  extract  of  male  fern  had  lx?en  nt^e<l  sefimingly  without 
eifect;  but  thymol  did  not  cause  the  expulsion  of  an}'  more  hookworms  than  had 
teen  the  cage  under  the  male  fern.  The  patient  was  irregular  in  attendance,  and 
wai^  h;tst  sight  of  before  I  became  convinced  that  he  wai5  cured*  Ttiere  were  no  ova 
and  ptirasites  in  the  la^t  stool  that  I  examined,  but  thi»  stool  was  fc^till  diarrheic." 
Outcome:  One  cured,  one  doutitfuL  ' 

Doctor  Hem  meter  has  kiudly  iilaced  the  above  data  at  my  disposal.  I 

Glen  Island,  N.  Y.,  summer,  1900 , .  ^  4  cases,  0  death. 

Dr.  Bailev  K,  Asufobp,  uf  the  United  States  Army,  has  kindly  placed  the  fol- 
h>wing  nn|nibli. "allied  notes  at  my  disposal : 

**The  first  observationt*  made  were  np<ni  a  coluny  of  Porto  Ricans  exhibiting  the 
industries  of  Porto  Hico  at  Glen  Island  in  the  summer  season  of  11*00.  In  passing 
throngh  their  camps  1  found  several  who  lx>re  strong  e\'idencea  of  the  disejiBe  cUn- 
ii^Uy.  From  Dr.  G.  A.  Peek,  the  health  oflicer  of  Kew  Rix-heHe,  who  was  trejiting 
them,  I  ohLiined  permission  to  make  a  study  of  the  ©tools  ami  blood.  UncJnariaj?is 
wa«  revealed  in  four  of  the  colony  of  about  twenty,  and  probably  would  have  be^^n 
so  deoionstmted  in  three- fourths  of  them  had  time  permitted*  Of  the^  four,  two 
were  interesting*  One,  a  Ixiy  of  al>out  12,  left  bis  native  island  only  live  months 
previously  in  jx^rfect  health,  ace  ording  to  his  parents.  To  their  surprise,  after  reach- 
ing an  apjiarently  healthy  pf«t  in  New  York,  where  they  least  expected  anemia,  be 
Ix^gan  to  grow  pale,  and  when  seen  by  bis  physician  was  almost  in  collapse^  w  ith 
tremendously  edematous  feet  and  leg**,  hands,  abdomen,  and  face,  a  loud  lieniic 
murmur  heard  in  the  large  ve^saels,  with  pulsating  veins  and  hypostatic  conget^tion 
of  the  lungs,  A  severe  grade  of  secondary  anemia  due  to  Uncinaria  duodcnalis  was 
our  diagriofejs,  and  treatment  with  40  grains  of  thymol  hn»ught  away  large  uuniters 
of  the  worms.  Tht;  exact  number  was  lost,  but  wa*^  alKnit  300.  The  boy  wius  after- 
wards placetl  on  Blaud's  pills,  and  in  about  six  weeks  wjis  ruddy  and  well,  with  no 
tra^-e  of  the  disease  whieli  we  l»elieve<l  would  be  fatal.  The  ease  is  of  iuiportance  in 
that  no  Trlchocephnlw^  were  expelled,  and  no  malarial  organisms  were  fuuud  in  the 
blood,  nor  did  clinical  syntptoms  of  nialarla  manifest  themselveH — two  contentions 
raisal  by  Dobflon,  of  India,  aa  modifying  the  theory  of  the  existence  of  an  aneniia 
due  alone  to  Zkmnaria* 

* 'Another  case  of  severe  anemia  was  found  in  a  man  of  about  45  years  of  age,  froni 
whf»m  only  24  worms  were  expelled,  but  who  had  been  the  host  of  the  worm  for 
probably  ten  or  fifteen  year»,  from  hii!  clinical  history.  His  aneniia  was  severe; 
few  Incinaria  were  exiKdleil.  Under  gubsctpient  treatment  with  iron  be  improved. 
His  case  wat*,  however,  complicated  with  malarial  lever  uf  theicativo*aututnnal  type.' 
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Galveston,  Tex.,  Deceml)cr,  1900-1901 1  case,  0  deatlu 

ScHAEFEK  (1901,  pp.  655-658):  Whik^  sailurin  rnitt'il  S^tales  Marine-Hospitiil  wards 

in  St.  Mary*8  Infiniiary;  age  40  years,  horn  in  Auptralia;  eince  11  years  of  age  haa 

been  sailing,  cliielly  Wtwecn  United  Statea  and  China,  via  Cajie  of  Good  Hopej 

A«^st,  lfiOi\  on  plantation  in  Mexico,  remaining  there  sixty-live  dayj?,  when  failing 

health  forced  liitn  to  leave;  there  lie  had  dnink  unHt  water;  large  mini  hers  of  per- 

,  sons  on  the  fame  plantation  suffered  from  ^nietiynii)totriH,  and  many  died.     Septeni- 

[\kv  10,  began  to  notice  bloody  etooltii;  admitted  to  hoi^pital  Deeeuiber  21,  1900;  much 

I  eiiiadated  and  pale,  with  distinct  icteroid  tint  of  the  j?kin  and  coniunctiva-;  very 

weak,  hut  able  to  Bland  and  walk:  ankles  rhffusely  pigmented  and  pit  on  preissnrej 

I  etlema  extending  to  knees ^  considerahle  diFcomfort  from  edema^  dull  pain  in  limlis, 

I  disctjinfort  and  tenderness  in  abdomen^  espeeially  in  region  ot  ppleen;  respiration 

I  variable,  from  slow  to  30  per  minute,  generally  rather  shallow;  pnl^e,  100,  soft;  soft 

[eystolie  murmur  in  mitral  area*!;  derided  tendemei^a  in  left  bypochoudrium;  tenii>er- 

luture  for  the  most  part  nearly  norma!  or  t^liglrtly  euhiionual,  with  irregularly  ap{>c*ar- 

ing  aceeesions  curresiKinding  t*i  malarialdike  paroxysms  in  wbi^'h  the  temjieratiire 

I  would  often  mount  al>ove  40"*  C, ;   dij^tinet  leueoeytosia  in  which  eosinoptiilia  was 

[apjtarent;  Amlhn  mil  in  stiMdn;  alj'o  triehomonadsand  Trichttrifi  tiirhittr<i;  diagnosis  l>y 

>  finding  rncinaria  eggs  in  stools.     Treatment:  Ethereal  extract  of  male  fern,  without 

result;  then  tiivmol,  with  passage  of  IH)  to  100  hrwkworms;  dose  rej>eated,  and  more 

worms  passed.     Patient  improved.     Bhxxl  count  February  17^  red  cells,  2,970,000; 

white,  14,300;  February  IS,  henjoglobin*  f)7  iK^r  cent;  poly  nuclear  and  jmlymorpho* 

nuclear  elements,  90  per  cent;  large  mononurleated,  2.5  per  cent;  small  mononu- 

cleated,  1,6  per  cent;  iH>s*inophilei*T  0  per  cent. 

Philadelphia,  Pa.,  1000-1901.- 3  cases,  ?  deaths. 

Al*tk  &  Behre.vij  (UKll,  p.  63) :  Heport  that  L,  Napoleon  Boston  found  the  worms 

and  ova  in  2  cases  and  ova  alone  in  a  third  ease,  wliieh  were  referred  to  him  for 

examination  l>y  anotlier  pliysieian. 

In  a  personal  letter  Doctor  Boston  gives  me  the  following  details:  "Two  cases  in 

I  1900«  1  case  in  1901.     All  3  patierUi*  were  lM>rn  in  Porto  Rico  and  had  l>een  in  the 

'  United  Stiitei  Init  a  t^hort  time;  2  females  (1  coloretl),  1  male.     The  latter  (a  medical 

student)  had  had  the  dieease  in  Porto  Rico  and  was  supr>oseil  to  have  been  cured." 

Galveston,  Tex*,  lOUl. , , . . .,  8  cases,  0  death. 

ScHAEFEB  {UIOl^  p,  655):  Slates  that  Allen  J.  Smith  fonnd  fTichann  eggs  in  2  medi- 
cal Btndents. 

In  a  personal  letter  dated  July  9,  1901,  Doctor  ^Mixn  says  tliat  in  an  cxaiid nation 
of  80-odd  st4:>ols  from  meilical  stn^lents  of  the  University  of  Texas  lie  found  eggs 
of  CTicmariu  present  in  8  cai^es.  He  has  kindly  sent  me  material  from  one  of  these 
capcs,  and  the  parajyites  prove  to  lie  Vririfmria  amcriemm. 

Washington,  D.  C,  Maj-Juh%  1001 1  case,  1  death. 

Claytor  (1901,  p.  1251):  The  most  prominent  sym[)toms  are  intense  anemia,  weak- 
neee,  and  dyspnea,  with  anorexia  and  gastrointestiJial  disturbances.  Native  Ameri- 
can, Virginia  farmer,  19  years  old;  since  16  physical  and  mental  development  tardy; 
appears  alK>ut  14  years  old.  Expression  dejwted;  skin  very  pale;  faint  yellow  tint, 
nut  the  lemon  yellow  of  pernicious  anemia  nor  yet  the  chalky  white  of  advanced 
nephritic;  hice  !i!f>ated,  ei?f*ecially  about  eyes;  mucous  membranes  extremely  pale; 
txKly  well  nourished,  hut  musclei?  extremely  flabby.  Hearths  impulse  widely  dif- 
fused; the  apex  teit  was  in  the  fifth  interspace  and  almost  wi  far  Ut  the  left  as  tbe 
nddaxillary  hne;  over  the  base  there  was  a  loud  pystolie  imirnmr,  the  point  of  maxi- 
mum intensity  being  in  the  pulmonary  area;  thirt  murmur  was  also  heard  in  the 
vessels  of  the  ueck;  the  second  pulmonary  sound  accentuated*,  at  \xvtt  ^v^^  ^"aa^ 
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heard  a  systoUc  murmur,  which  was  transmitted  to  the  axilla  and  to  the  angle  of  the 
left  sf'apula;  a  faint  diastolic'munnur  over  a  small  area  near  apex.  Feet  and  ankles 
edematous.  Urine  pale,  clear,  acid^  sp.  gr.,  1,01 0»  Red  bhwxl  c*^»rimi*cles,  l,577,000j  1 
whites,  4,400;  faur  days  later,  hemoglobin,  30  per  cent;  maerocytes  and  microcyte^, 
a  few;  polydiromatophilia  not  ol*se rved;  poikiloeytes,  a  few;  micro-,  normo-,  and 
megalo'blasts,  none;  leucocytes,  small;  i2iononucleai%lo  per  cent;  large  transitional^  ^ 
9  per  cent;  polynuclear,  71  per  cent;  eot^inophile?,  5  per  cent;  myt^lt^t^vtet*,  none. 
Improvement  under  thymol  treatment. 

CLAYTott  (19C2,  pp.  28-38):  Patient  improve*!  in  condition,  but  afterwards  died 
(Atigust  4)  of  cerebral  Ijemorrlmge,  Clay  tor  reviewa  the  ca^e,  givea  genera!  diseua- 
BJon  of  the  di^ea^e,  and  account  of  postmortem  observations  in  his  own  case. 

Stilks  (1901,  pp.  524-525):  The  following  letter  from  Dr.  R.  H.  Stuart  is  a  strong 
confirmatory  indication  uf  my  view  that  uncinaria^sb  is  not  a  recently  imported 
disease  among  uj?,  but  that  it  has  existed  mirecognized  for  eome  years: 

Stratford,  Va.,  June  19 ^  1901. 

Deab  Doctor:  In  answer  to  yours  of  13th  instant  coneerninj?  the  case  of  G 

R ,  will  i?ay  that  it  woultl  be  ininoj^ible  for  me  to  furnish  you  epecimenB  of 

sto^i^ls  of  similar  ea^e^^  at  thii:*  thne,  ns  1  nave  neither  seen  nor  heart!  of  any  recently » 
I  !iav*5  t^een  many  pimiktrciiseB  within  the  last  eighteen  or  twenty  year><,  and  am  8ur0  1 
that  the  ditfeiu-e  was  ujore  frequent  formerly  than  at  pre.«ent,  IJkmbtless  there  are  a 
number  of  cflsci*  in  thin  se<^tiun  at  present,  but  the  doctors  generally  have  been  so 
unsQccesfiful  in  their  treatment  of  such  patieuta  tliat  the  people,  who  are  invariably 
I>oor,  tliink  it  ut*ele8a  and  a  waste  oi  money  to  employ  medical  attendance.  I  am 
8ure  that  the  pliy^iiriaui'  had  no  idea  that  tlie  disease  waa  anchylostomiadii?,  but,  on 
the  contrary,  regarded  it  ai?  an  unaccountaltle  malaily  or  due  to" improper  food  or  to 
eating  dirt,  el ay^  or  fullt^r-s  earllj,  which  is  found  in  certain  localities  and  was  eaten 
by  the  people  of  this  country  much  mi>re  frequently  formerly  than  at  present. 

I  saw  this  boy,  G ft ,  only  once,  or  {>0}j-'?ibly  twice,  about  two  yearffj 

ago^  and  sent  hini  medicine  several  times.  I  gave  hnn  alteratives,  tonics,  pui-g^ive^ 
and  antiuialarial  remedies  with  only  tempomry  relief,  if  any. 

A  lR>y  living  near  me  at  present  had  this  disea^  for  years,  but  entirely  recovered 
while  using  a  decoction  of  i^ipsissawa  and  Valletta  iron  ma^. 

A  boy  named  J G— —  came  to  our  counti-y  almshouse  from  the  Biune 

neigh l»orlnx>d  as  <f R some  eight  or  ten  years?  ago,  and  renkaineii  there 

eeveral  years  under  my  treatment  with  only  temporary  relief,  I  Hually  adyised  him 
to  try  mailing,  to  t^t  all  the  ovater^,  fresh  tfsh,  etc.,  [loairible,  and  to  take  tincturtf  of 
iron,  with  the  result  that  he  ha^  entirely  re<xn'ere<l. 

I  feel  confident  that  you  [the  ca<e  Ijelunged  to  Doctor  Clay  tor,  not  to  me. — C.  W.  8.1 
have  thrcjwn  light  upon  a  sul>jecl  that  ha??  been  in  utter  darkne.^  heretofore,  ana 
should  I  come  across  a  similar  case  in  the  future  1  will  notify  you  at  once  and  send 
a  sample  of  the  etools  should  you  desire. 

Yours,  very  truly,  K.  H.  StCAirr* 

The  parasites  in  this  case  belonged  to  the  New  World  species,  Vnctjuma  americmttx, 

Philadelphia,  Pa.,  Maj^  11)01-- , ......._  lease,  0  dfeath. 

Allvn  A:  IJkuren'd  (1901,  jtp.  6«V66):  Prominent  symptoms   of  uncinariasis  are: 
Colicky  paiuH  in  the  belly,  irregular  iMjvvel:?,  with  occasional  attacks  of  diarrhea,  nau- 
sea, and,  more  nirely,  vomiting;  f^'eafc  weakneiss,  and  in  some  cases  cousiderabto  ^ 
emaciation,  and  the  circulatory  trymptomg  found  in  all  extreme  anemia*— diz«inea%  * 
palpitation,  and  hemic  murmurs,     Aiithorn  give  a  short  historical  review  and  refer 
to  cases  by  Boston,  BUckhahn  (1S93),  MOhlau  (181)7),  Byer,  Teljault,  Claytor  (1901). 
Preaeut  patient,  Italian  boy,  15  years  old,  admitted  to  Philadelphia  Uoapital  May 
28,  1901;  complained  of  pain  in  the  epigastrium  and  muscular  weakneas;  brick 
maker  from  Messioo,  Italy;   arrived  in  New  York  March  26.     On  admiseion  the 
prominent  symptoms  were  epigastric  pain,  headache,  ilatihes  of  light  before  eye% 
muscular  weakness  and  i>ains,  marked  constipation.     Body  well  no»iri8he<l,  akin  light ' 
tan  or  greenii^h  yellow  hue,  contrasting  sharply  with  tinger  and  toe  nails;  palms  of 
handa  and  lips  ahaost  absolutely  olorleaa;    conjunctivae  and  scleras   blanched^ , 
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iongae  very  pale«.nd  covered  with  heavy  whit**  far,  teeth  spotted  with  eordes,  bu^ccal 

tiin<xmB  meinbratie  almost  colorless;  pttpilif  e«|«aJ  and  dilated;  legs  sliglitly  edema- 

i*jus;  knee  jerks  al>sent;  ve^iels  of  neck  pulsate  strongly;   capillary  piil^e  plainly 

viable  at  timprer  tipp;  chest  round,  pectorals  mnall,  ahdonven  well  notjriHlied,  Itingp 

normal.     Pereussion  arta  of  heart  increased,  riglit  lK»rder  extending  to  right  border 

I    of  flternnm,  left  border  U>  nipple  line,  upj>er  border  to  thini,  and  lower  to  fifth  inter- 

■     epac^e;  impulse  increasetl  in  area  and  forcible,  a  loud  systolic  inunnur  audible  all 

over  the  heart  and  incer\ical  %'es8el3.     Percussion  area  of  Jivor  dimiuighed,  probably 

1    doe  to  inte^inal  tyui  jwiny.     8i>leen  normal  in  gize.    Much  mental  helr»etutle,     Diugno- 

p   fiw  by  fecal  exam i nation,  egg;??  numeroufi;  td^r*  Gjegs  <3f  Trichorephrilus  tJisprtr  [=7Vtf7i- 

?^m  trichiura],     June  4,  worse,  considenibly  weaker;  vomited  a  grecnisli  licjyid;  a 

few  niicroscopic  wonns  lStTOiig*jirAdt'ti  inkHtinffiiMf,     8ee  lieluw]  in  sb>jljj  of  June  3; 

]>atieiit  has  l)egnn  to  emacnate*    June  5,  two  worma  pass  after  santonin.     June  G,  75 

worms  pass  after  thymol.     June  7,  scattere<i  retinal  hemorrlia^^e*^  discovered  in  each 

I    eye  by  Doctijr  Ilansell;  doulile  optic  neuritii*  of  low  grade;  blood  column  interrupted 

'     in  veine;  nervous  pixl^tions;  numenjus  small  bcmorrha^*s  in  neighborhood  of  disc 

and  fovea;  pigment  changes  fn:»Qx  old   hemorrhages;  changes  prononneed  in  left 

eye;  no  muscnlar  dii^ttirliance.     Blood  count,  ^^fay  28:    ReiA  corpuscles,  1^220,000;  . 

white,  8,650;  hemoglobin,  15  i>erc^nt;  polyiiutlear  neutrophiles,  71  p^r  cent;  small 

lymphocytes,  21  fjer  cent;  large  lymphocytes,  9  percent;  eriainophiles,  0.3  jier  cenL 

Jane  4,  red  corpuscles,  871,875;  white,  0,212;  hemoglobin,  15  per  oent.     Urine  on 

I    admiBdon,  sp.  gr.,   3.012,  alkaline,    few    phosphates,  no  sugar  or  albuuiiu.     June 

r    B,  pp.  gr.^  1.022,  uratej^  and  plioephates  present.     Temperature  on  admiseion,  sub- 

nortnal;  rose  gradual ly;  range<:i  btitween  100°  and  1()2**  F.  for  ten  or  twelve  dajTi; 

-     became  Dormal  June  13.     June  15,  red  curpuscles,  1,062,600;  white,  2,620;  hemo- 

I   globin,  15  to  20  per  cent,     June  21,  100  worms  pngsed  after  thymol.     8teixly  improve- 

I   ment;  later  reiM:»rt  pronnse<l.     Here  follows  a  general   dimTUSBtonf    parliculiiHy  of 

I   patholojtry,  baee<i  uptm  other  aiithorg;  short  bibhography.— Boooisfi  (1901^  pp.  2&30- 

2531 ) :  Account  of  same  case. 

I  suspect  very  Mrcfugly  that  thia  ca«e  repreaented  a  mixerl  infection  of  fjftcinaria 

L  tbtodennlui  and  StroTtf^yloUhg  irUcdinalh,  for   Dr.  Emtly  Itay  Gregory,  who  ejtj:>eri* 

I  inented  some  w  itfi  the  fc<^a,  wrote  ine^  under  date  of  July  2),  1901,  timt  tlia  «*nibryoi  < 

I  nnquesttonably  developed  into  two  §e%mf  tlt«  femftW  of  ubirh  m%n  ovitcerrius;  m 

'  description  which  points  to  the  frei^^irtog  gBBCfatfoil  d  iAnm^^kntta. 

St.  Louis,  Mo.,  1901 « _ 1  Cftai%  0  death • 

DvKii  (1901,  pp.  04-96):  PaLient,  kottlc,  4&  fmn,    HfmptmnBi  Waikii 
cially  after  exertion;  feeling  of  tics%*ti»caii,  anwmiitfag  at  Umtea  to  pftin  in  rvgi<pii 
Ftomach;  eructation  of  gaaet;  pdpitalkm  oi  bcMt;  eonftipiitioii  iUitni«liiig  irilH 
L  diarrhea;  hiter  on  patient  became  very  aneoiki  uteoic miifnim  ortr  bam  oi  I 
I  iTopious  &  weals,  especially  at  night;  evening  teoipemlartv  ^^*  to  100^*  F.; 
I  nervooancss,  trt^onmia;  stools  dark,  mot^  or  \em  diatioctfy  beoorrlMiglc^  Anrt  t 
Fikosis,  dyepepeta;  patient  grew  woree;  mlcrrmopfikc  eirtnuftittton  of  irtooia  k*? 
Uffcifuma  egg?;  thymol  treatnient;  recovery, 

Baltimore,  Md.,  Septemlier-October,  IWl. ...,...., I  cane,  1  dimth.i 

Hali,  (190n  pp.  1464-1465):  EngUahsMH.  38  yeui  old.    fiatkn*  bttireeo  EoyUndl 

and  United  States.     Had  recenUy  viaiUMi  V«mi  Cruz,  HiexieQu    0sy  VWw  B€ipitl^| 

[October  2,  1901.     Stools  at  timea  tinged  wilJft  blood;  pilkni  vvrjr  ffratfliM  « 

lanemic;  98*"  to  100''  F.;  eyes  brii^  pofAk  mmgrnhai  dlklid,  imssOmg  MmoMf  \ 

stimuli ;  con juQcttvse  pale;  tongue  coftted  vliite,  bfoOb cttmmkrm.    dMrfdoi and  i 

prominent;  akin  free  from  eruptiona  and  very  i«le.    On  iMwalilUmi,  i  few 

TKim,  aibilaut,  and  mncouhMmdiAnbnii^prmfgmmaBfmm^imL 

24.     Dyspiiaa  quite  marked  at  timet.    UeMi  acmls  wak*  ptfn  t0(L    IS^S 
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dullnoi^  on  perfiLsyion.  Iltmie  niunnnr  ocfayiorially  hoard  over  apical  n?gion.  Ndi 
inert^asod  hepatic  or  splenic  dullness.  Pain-points  evident  over  varioas  portions  ofl 
alxlomen,  on  palpation.  No  lumps  fonnd  in  abdomen.  Reflexes  normal.  No 
edema*  Urine  pale,  pp.  gr.  1.016;  albumin  and  sugar  ab^ient.  Spulmn  frothy. 
Red  t'orpugt'k\s,  2)5OOj0<>0  per  e.  mm.;  white,  24,000;  great  inereaH?  of  polyimeleJj.r 
leurooytes  and  eo!-inr>philet^,  the  latter  Ijeinj;  2(3  ix?r  rent;  stuall  pereentage  of  nucle- 
ated microblaBi"?  and  normol>la.'^ti<;  poikiirKrytosis  absent;  a  few  tiderocytt*«  and 
maeroeyti*i»p  the  former  preilominatinj^;  a  few  tlayn  later  slightly  inerea.s:*d  leueoeyt«> 
818.  Fains  in  alMlomen  were  of  a  dull,  nagging  eharacter,  with  occassional  paroxysm 
of  great  severity.  About  two  days  prior  to  death,  red  corpusclesi,  800,000  pere.  mm,; 
wdiite,  29,f300;  hemoglobin^  11  percent;  nucleated  reds  increased;  slight  poikilocy- 
tosis,  with  some  increaee  of  microeytet?;  inereai-e  of  poly  nuclear  and  decreai^e  of 
eosinophiles,  the  latter  aggregating  only  3  per  cent;  lymplux^ytes  and  mononuclear  i 
leucoeyte,«,  (ew.  Hespirations  l^ec^iiae  labored  and  fewer.  FetTs  contained  egg%l 
the  character  of  M'hich  was  not  recognized.  Death,  October  ItJ.  Autopsy  by  DtKtor 
Yates:  Body  marhle-wliitej  rigur  mortis  slight,  eighteen  hours  after  death.  Peri- 
toneiil  cavity  eontaine<l  excess  of  clear  fluid,  but  surfaces  ^iiooth  and  glkteuiug. 
Pleiiral  cavities  eoiitained  souie  turbid  looking  fluid;  mi  apparent  congestion •  s<ime 
old  adhesions  to  pasterior  chest  wall.  Lungs  edematous  on  <lependent  portion;  much 
black  pigmentation  of  tissue,  and  old  tubercular  foci  were  present  (antemorfeui 
examinatifin  of  sputum  showed  no  tuljercular  bacilli).  Bronchi  contained  much 
frothy  fluid,  but  no  evident  conge«tiou  of  mucous  !iiend>rjine.  Pericardial  eavit)' 
witli  i^riiall  amount  of  clear  lIui^L  Blood  clot  in  heart,  pale  and  tt-nacious;  section  of 
cardiac  lausck^  showed  evidences  of  fatty  degenenttiou;  valvt^s  apparently  normal. 
Liver  and  kidneys  sliowed  eviiknoes  of  fatty  degeiie ration.  All  viscera  extremely 
pale.  About  5  or  6  inches  from  beginning  of  duoHlenum,  a  small  amount  of  hem- 
orrhagic substance,  containing  hookworms;  same  condition  continued  downward, 
until  aliont  6  feet  from  jejunum  a  more  striking  condition  wtis  encountered:  worms 
present  in  great  numljers,  alive  and  attached.  Entire  intestinal  canal  l>athed  in 
a  tenaciotis  mucus;  mucous  ineinbrane  pale,  here  and  there  eliglit  liemorraghic 
areas;  greater  hyperemia  along  frt*e  margin  of  valvuke  cotiniventes.  Postmortem 
diagnosis:  Ankylostomiasis  [=uncinaria*iis].~ J.  Am.  M.  Ass.  (1901,  pp.  140t>-1467): 
Editorial  reference  to  IlalTs  vad^:;  references  to  cases  of  Ash f on!  (1900,  pp.  552^556, 
April  14),  Allyn  and  Belirend  (HX)1,  pp.  63-tkj),  Clay  tor  (HMU),  and  short  general 
discussion. — ^Yates  (1901,  pp.  3C(J-372):  Autlior  gives*  a  more  detailed  accviunt  of  the 
postmortem  examination.  A  ]wint  of  particular  interest  m  the  fact  that  '*the  basal 
part  of  the  [intestinal]  mneoaa  was  infiltrated  with  eosinophiles  in  enormous  number 
BO  elogely  packed  together  thiit  7^^  were  counted  in  one  fif  Id  of  the  oil  immereion/ 
They  were  essentially  of  the  ty|>e  dcBtTibed  U\  the  i^pleen  and  aptx?ared  to  have 
replaced  the  lymphoid  elements  whicli  are  normally  present  in  such  large  numbera* 
There  was  an  induration  of  the  tissue  with  fibrobUistic  cells.  In  the  sulimuco 
eoBinopliiles  were  present  in  almost  e<pially  great  numlK*n<,  occurring  |»acked  together 
in  groups  and  rows l»etween  the  librou?J»  tissue strand.s.  Eosinoi>hihc  ctdls  were  found 
in  small  nnmlx*rs  within  the  interstitial  tissue  of  the  circtdar  nmtMiilar  coat,  but  less 
fretpiently  in  the  longitutlinal  coat.  A  few  were  present  lieneath  the  serosa,  Tbey 
w^ere  also  seen  to  have  |R'netrated  the  glandular  jj^trnctures  and  were  found  between 
the  epitlielial  cells  and  iu  the  lumina  of  the  glands.  No  e<ii^inophilic  cells  were  found 
with  signs  of  nuclear  division.  The  nuclei  of  certain  of  the^  eosinophiles  were  seen 
to fitain  deeply  and  homogeneously,  the  eosinophilic  granules  becoming  somewhat 
pale  and  lees  distinct.  The  nuclei  in  this  instance  took  on  a  much  more  polymor- 
phous (onn,  finally  undergoing  fragmentation  into  uunicrons  small  particles,  la  a 
few  celts  with  fragmented  nuclei  the  granules  were  still  to  be  recognised,  where  as 
a  rule  only  a  faint  pink  homogeneoa'?  cell-iiody  was  vi&^ihle.  Since  this  fragmenta- 
tion waa  ini^l  marked  nearer  to  the  mucosa  and  in  the  points  of  greatest  infiltratioa 
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antl  >vas  present  to  a  comparatively  «ligbt  extent  in  the  epleea,  it  was  probably  the 
result  of  a  ilegeneration  (*aiip<>d  by  the  action  of  eonie  toxie  8iitetance/ ' 

Through  the  kiiidnetia  of  Dr.  Yatef*,  I  have  btH?n  able  to  examine  specimens  from 
this  caf^e.  All  of  the  \vi»rms  thus  far  examined  belofig  to  the  (JM  World  species, 
Urtcinaria  dumim aliK 

New  York,  Oetober-DccembcTj  1901 1  case,  0  death. 

Dr.  Preston  II.  Bailhache,  Surgeon  in  CouHimnd^  United  Ftatet?  Marine- Hospital 
tScryice,  Staplt^ton,  N.  Y.,  has  kindly  placeil  the  following  uutes  on  ttiis  ea,*^e  at  my 
dispoeal:  *' Patient,  male,  23  years  t»M,  native  of  Finland,  merchant  eeamanj  phit'e 
of  infection  uncertain;  wsu^  In  Brazil  in  April^  11)01,  tint  since  that  time  haM  l>een 
collating  in  the  United  States,  as  far  south  aa  Florida.  Diagtiosisj  first  made  on  synip- 
tonvH,  and  fuinfirined  by  flndinj^  the  e^gs  iji  initTo.«copie  examination  of  feces;  treat- 
ment: thymol,  and  HubHe*jueritly  male  fern;  recovery.'^ — Greene,  1902  (p.  460): 
tiives  an  account  of  thi«  ca^^e;  treatment,  male  fern;  improvement,  but  palient  left 
hf)spital  before  fully  recovered. 

Washington,  D,  C,  June,  1902 _1  caso,  0  deiith, 

Through  the  kindne;^'^  of  Dn  A.  B,  IJEimiCK,  I  have  l>een  able  to  examine  paraaites 
frt)m  an  uiipnblished  eane  uf  mK^inariai^iw  in  a  scilditr  who  ban  recently  returne<i  frotn 
the  Philippines.  The  worms  in  question  belonged  to  the  Old  Wurld  iHiHH^ies,  rnrinn' 
rut  ihiodaifdm. 

Florida _.. ?  cases,  ?  deaths. 

That  uncinariasis  exietfl  in  Florida  can  hardly  be  questioned.  (See  Ijelow,  Cuban 
cases. ) 

Mississippi ._, ..._ ....._.., .. .  i  cases,  I  doaths. 

One  of  the  American  physicians  (Dr,  Kirby-Smlth)  who  saw  se'veral  cases  of 
unrinaria^^ia  in  Cuba  has  recently  i?taled  to  me  that  this  disease  Is  undoubtedly  pres- 
ent in  MisaiBsippi,  but  that  itf?  exact  nature  has  not  been  reeoguized.  He  in  con- 
vinced that  he  liimself  has  seen  a  number  uf  caws  which  were  confused  with  malaria. 

New  York  (State)  [date  ?J 2  ca^es,  ?  death.s* 

Thrnugb  the  kindness  uf  Dr.  Ge<jrge  Blumer,  Bender  Hygienic  Lpalwnitory,  Albany, 
N.  Y.,  1  have  learned  that  two  or  three  ca^^es  of  unciaariasiH  have  been  observed  in 
New  York  State— one  by  Doctor  Ward,  another  by  Doctor  Neumann,  The  second 
case  was  in  an  Italian.  1  am  not  yet  in  poesession  of  the  full  details  connected  with 
these  observations. 

EXTKA  STATE  CASE8. 

Porto  Rico,  1900 ._. ....19  cases,  0  death, 

AftUFofti)  niKK),  pp.  552-556);  First  to  diagnose  uncinariasis  in  Porto  Rieo.  He 
says  it  i«  tlie  mosft  destructive  and  general  disea^  on  the  iilan<l. 

•*  The  ffidtjixtivc  stfrnpUmh^.—li  is  difficult  to  obtain  a  history  of  the  diseaae  from  ita 
inception,  for  many  have  it  from  infancy.  Generally  it  i^  iMj&i^jble  to  obtain  ^ome 
such  history  as  this:  A  variable  appetite,  some  nauj^ea  and  vomiting,  pain  in  epigas- 
trium, either  conMipation  <ir  diarrhea  (or  tbe^e  may  alternate),  sumelioiea  <lysentery; 
Bwellinga  of  the  feet  and  ankle.*?,  no  loss  of  weight,  fleeplef^sness,  restlessness,  tinnilua 
aurinm,  gid«linee?',  faintness;  severe  he^dacbe^  palpitation  of  the  heart,  progressive 
debility;  little  [lerspirati^m,  but  kiilneys  active;  fever  sometimes,  but  nid  ilulls.  1 
have  not  been  able  to  get  a  history  of  geoiihagism  nor  of  intestinal  hemnrrhage 
describc<l  by  sonic  authors.  Sometimes  the  patients  improve  for  a  time  after  medi- 
cation, but  not  permanently. 
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**Objf(ihf  &ifmpUmu, — Pallor:  This  is  divided  into  three  classes  by  a  prominent  phy- 
sidati,  but  I  can  not  see  that  it  ham  reference  to  more  than  the  individual  culor  c»£  the 
patient,  whatever  that  may  be,  irrespective  of  the  dtBease.  The  conjinictivDB,  lipa, 
tongue,  goinis^  nails,  and  cheeks  are  in  Bome  cases  perfectly  pallid,  tiju  mucous  mem- 
branes ej<pecially  being  of  a  deathly  white.  The  skm  m  generally  a  pasty  yellow, 
a  dirty  brownish  gray,  c»r  a  grayish  wliite,  Exx^ression;  A  passive  expre3*?ion  is 
often  seen,  and  its  peculiar  character  is  heightened  by  puffiness  of  the  eyes  and 
bloating  of  the  face.  Edema:  This  is  simply  the  usual  aecompaniment  of  wvere 
anemia.  Practically  every  variety  \a  seen,  the  chief  l»eing,  in  order  of  importance, 
edema  of  the  feet  and  ankles,  e^lema  of  the  face,  afidtee^  and  e<lema  of  the  scrotum. 
Hypoi^tatic  congestion  of  the  lungs  exists  often.  The  imi>ortanl  pgint  is  that  with 
this  disease  there  may  be  emaciation.  This  has  not  been  present  often  in  niy  casee; 
on  the  contrary  the  j>atientv=?i  are  apparently  well  nonri^hed.  Anemic  ulcers  are  eome- 
tiinen  f«een  on  the  le<^  and  an  incorrect  accusatinn  of  syphilis  may  be  made.  Corneal 
ulcers  are  at  times  seen.  One  of  my  cases  presented  corneal  ulcers  of  both  eyes. 
Respiratory  symptoms:  Generally  hoik*  from  this  disease  save  in  increase^!  rapidity 
of  breathing  from  anemia,  serouj?  accumulations,  or  hypostatic  w^ngesstions.  Liver: 
No  constant  symptom.  I^pleen:  No  c<:»n8tant  symptom.  Heart:  These  symptoms  are 
very  aggravated;  sigi^s  of  a  pernicious  secondary  anemia.  Pulsating  vessels:  Both 
jugulars,  superficial  vems  of  the  arm,  and  vessels  about  the  root  of  the  neck  and 
heart  in  severe  ca^es  with  greatly  dikted  he^rt;  pulsating  suprasternal  and  supra- 
clavicular regions  and  diffused  |»ulsation9  in  the  anterior  thoracic  wall.  All  kinds 
of  deductions  iniglit  t>e  made  by  a  crtrtlct*y  observer.  Hemic  inurmuni  are  almost 
constantly  present,  and  are  in  many  cases  heard  in  the  veiiig  of  the  neck.  The 
urine:  No  albumin  is  f«»un<l  and  the  .^i^eeific  gravity  is  constantly  low.  The  puUe  ia 
weak,  rapid,  soft,  and  comprcssilile.  The  Idood:  Attention  is  invited  to  the  nccom- 
panying  summarj-  of  bloo<i  examinations.  The  following  deductions  are  drawn: 
1.  A  i^vere  anemia,  falling  as  low  a±3  that  of  AddiBon's  anemia  in  count  of  red  cells 
in  some  cases.  2.  A  very  low  hemoglobin  average  and  a  very  low  color  inde^c* 
3.  A  marked  eosinophil  ia  in  some  cases.  Forty  per  cent  reached  in  one  case.  Thia 
follow^fi  the  observation  uf  Neusser.  4.  Nu  leucocytosis  common  to  the  disease  itself. 
LeucocytoHis  recorded  iy  always  apparently  due  to  complications,  as  noted,  5.  Fre- 
quent presence  of  normrihla.«!ts,  and  in  some  cashes  inegalobia^t^;!,  but  never  a  majoritT 
of  uiegaloblflMs.  6.  Poikilocytosis  common.  Mans^m  denie-*  this.  7.  Utter  unrelia- 
bility of  blood  foo<ls  without  removal  of  the  cau.se,  the  ankyloetoma.  Tlds  blood 
examination  was  the  first  line  of  rcj*carch  taken  up,  and,  as  eoon  as  anemia  was 
proved,  the  patient  was  given  blocwl  tonic^s  with  temporary  supporthig  treatment 
suited  to  the  individual  case,  with  the  idea  tliat  the  patient  might  Ije  carried  along 
imtil  the  true  cause  could  be  discovered.  Of  course,  now,  all  treatment  haa  been 
eul>t'1ituted  by  anthelminticv^,  chiefly  male  fem  and  thymol,  and  the  blood  and  heart 
tonics  will  be  again  tried  w  hen  the  eggs  have  di^^appeared  from  the  feces*  I  was  led 
to  examine  the  stools  cjirefully  from  the  high  eo^ijiophile  count,  and  it  is  certainly 
evident  that  trichinosis  has  a  rival  for  high  counts  in  ankylostomiasis.**  Ashford 
gives  an  interesting  table  of  blood  examinations, 

Cuba, 1901 ^    ?  cases,  i  deaths. 

The  United  States  Army  Medical  Museum  poesesees  specimens  of  fecea,  contain- 
ing rnrinaria  eggs,  from  man,  brought  from  Cuba  by  Dr,  James  Carroll.— A  pereonal 
letter  from  Dr.  John  Guiteras,  of  Hal>afia,  Cuba,  infornjs  me  that  he  has  found  a 
number  of  cases  of  uncinariasis.  In  one  famil}'  from  Florida  several  members  showed 
infection,  and  other  ca^es  were  found  in  native  Cubans.  The  cases  will  aoon  be 
reported.  Doctor  Guiteras  ven-  kindly  forwarde<l  to  me  several  of  the  panaites 
collected.  Most  of  the  specimens  proved  to  l>e  Ihivhmrla  amerimno,  but  several 
specimens  were  V,  daoiUnalU.    Thus  we  see  that  Cuba  presents  the  double  mfectum. 
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A  further  point  of  interest  is  that  Ufidnarh  animmna  may  be  oxpected  t^o  spread  to 
Bpain,  as  it  in  hI!  proljabiUty  mnFt  have  been  present  in  some  of  the  Sjjanigh  troops 
who  returned  from  Cuba* 

Hawaii,  1901 ?  cases,  ?  deaths. 

Peatt  (1901,  p,  1259):  According  tx>  the  J.  Anj,  M,  Ass.,  1901.  p.  1259,  Exeentive 
Officer  Pratt  has  issued  to  each  government  phymdau  a  letter  indicating  the  prev- 
alence of  severe  cases  of  uncinarit^a. 

Philippine  Islands ,-.,-,. -****^-*-^**   f  cases,  I  deaths. 

Several  army  gurgeona  who  have  lecently  returned  from  the  Philippines  liave 
informed  me  that  imeinariaeis  is  found  at  Manila* — Dn  JosEi-n  J.  Curky  haa  very 
kindly  f?ent  to  uie  for  exari una titm  specimens  of  hijokwoiuiistaken  from  an  American 
&jldier  in  Manila,  I'.  1,     They  bL4onp:  to  the  Old  World  species,  iu  duodtnaHa. 

BIULKHiRAPHY. 

For  the  general  litemtiire  on  iiiiciriariasiB  the  reader  is  referred  to 
the  Index-Catalogue  of  the  Surgeon-General's  Lilirary,  and  also  to  the 
IndeX'Catalogue  of  Medical  and  Veterinary  Zoology  now  being  i.ssued 
}>y  the  United  States  Bureau  of  Animal  lodo^^try.  Tlie  following  list 
comprises  only  those  articles  which  arc  cited  in  the  present  pajx-r  in 
connection  with  American  t^ses,  [W",  Library,  United  States  Depart- 
ment of  Agriculture;  W"\  Surgeon-General's  Library,  United  States 
Army,  Washington,  D.  C] 

AiXYN,  Herman-  B.,  &  Rehkend,  M. 
1901, — Ankjdostomiasis  in  the  United  States*     Report  of  ac 
v.  2  (2),  July  13»  pp.  m-m,  figP.  1-2.     [\V\  W".] 
Am.  Med.,  Puila. 
1902a- — The  nncinanasi5  (ankylotromiaeis)  question  <Am.  Med.,  Phila.,  v.  3  (19), 

May  10,  p.  787.     nV%  W".] 
lQ02h.~AnhftiMo7na  duodenale  <Am,  Med.,  Phila.,  v.  3   fl6),  Apr.  19,  p.  650. 

AjirroRD,  Bailey  K. 

1900.— Ankylostomiasis  in  Puerto  Rico<N.  Y^rk  M.  J.  {1115),  v.  71  (15),  Apr, 

14,  pp.  552^556.     [W%  W».] 
1901.— Ankylo8t<jmia«i8  in  Porto  Riw  [^ame  as  Aslifoni,  UKX)]  <Appendict^  to 
_  the  Report  of  tlic  Military  Governor.     Military  Goveniinent  of  Porto  Rico 

from  October  IK,  18U8,  to  April  30,  l&OO.     E|iitome  of  reixjrts  of  1.     The 
Superior  B<.>ard  u£  Health,  pp.  121-124.     [W'^] 

k%  Charles  A. 

1902.— On  the  caudal  relationship  betwc€>n  '*ground  itch,"  or  '*  pani-ghao,*'  and  the 
pre«5nce  of  the  lar\'ff'  of  the  Anhthiitorfm  (htodetiak  in  the  soil  <Brit.  M.  J., 
Lond.  (2143),  Jan.  25,  pp.  190-193.     [W^  W™  ] 
Blakchahd,  Raphael, 
ISm.—AnhjloMoma  duodamle  Dubini,  1S43  (In  fm  Traitc^  d.  Zool.  uk^hI.,  Par.,  v.  1 
(3),  1  nov,,  pp.  744-773,  tigs.  365-374)     [W-.] 
Blickhahn,  W.  L, 
1893.— A  case  of  ankyloetomiasiB  <Med.  News,  Phila.,  v.  63  (24),  Dee.  0,  i>p.  062- 
663,  figs-.     [W%  W".] 
Boon  ESS,  John  8. 
1901.— A  case  of  anchvlokomiasia  at  Philadelphia  <Pub.  Health  Rrp.  (U.  t4.  Mar, 
Ho8i>.  Ser,),  Waah.,  v.  16  (44),  Nov.  1,  pp.  2530-2531.     V^VN^^-A 


<A]n.Med.,Phi]a.y 


218 


BUHEAU    OF   ANIMAL    mDUSTRY, 


Chabkrt,  J.  L, 
182L— Reflex  Long  iiiediealee  par  la  malsuiie  gpasmodico-lip^Tieiinedes  pays  chauda^ 
vuli^rairenient  uppdee  liuvre  jauue.     x  f  317  pp.     8"^.     Nouve!ltMJrleaii8 

ClaytoiI)  Thomas  A.  ' 

IWl, — A  preliminary  report  upon  a  case  of  unciimriosig  (ankylostomiasis)  <Pbila, 

M.  J.,  V.  7  (26),  June  20,  p.  1251.     [W%  W'".] 
1902, — Uncinariosia  (ankyloetouiiiisiy),  a  fiirtlier  report  of  a  case,  with  notes  <  Am. 
J.  M.  Sc.,  Phila!  (358),  v.  123  (1),  Jan.,  pp.  28-38,     [W%  W".] 
DUNCAK,  James  B. 
1850. — Roport  on  tin?  t<ipLtgraphy,  climate,  and  dii»»j!a.^8  i>f  the  parif^h  of  St.  Mary, 
La,     <8outlierii  Med.  Report?,  eongj sting  of  general  and  Hjx^tnal  reports 
on  the  inerlital  topography,  nieteorology,  and  prevalent  diiJ^a^ej?.     Editt^d 
by  E,  D.  Fenner,  New  Orleims  and  New  Yurk,  v.  1,  pp.  190-196.     [W"\] 
Byer,  J.  H. 
1901.— Anchylostomia^ii*  <lnler»tate  M.  J.,  St.  Loui5,  v.  8  (3),  Mar.  16,  pp.  94-96. 

[W'M 
Gray,  Wm.  B. 

IdQl, —Anchyloslonmm  duodcrwk  in  Virginia  <VirginiaM.  Semi-Month.,  Richmond, 
V.  6  (11),  Sept.  27,  pp.  267-270.     [W",  W«^.] 
GftEBNE}  JofiEPu  B.     [I^assed  Asgistant  Surgeon,  U.  8.  Marine  Ilosipital  Service.]         \ 
1902. — A  case  of  ankylostomiii^iif  (uncinariaaitf)  occurring  in  a  sailor  <N.  Y'ork 
JL  J.  (1215)',  V.  7o  (11),  Mar.  15,  p.  460.     [W%  W^] 
[Gr  ITER  A  8,  Juan,] 
IML— LaanquiloatomiasiaenCuba.     [Abstract]  -<Rev.  demed.  trop.,  llabana,  v. 
2  (11),  p.  207.     [W".]  I 

Hall,  R.  Lee. 
1901. — Ankylostouiiasifi — report  of  a  case  <J.  Am,  M.  A!*g.,  Chicago,  v.  37  (22), 
Nov,  30,  pp.  1464-1465.     [W%  W°^.] 

11  EM  METER,  JoRN  C. 

1902.^DiseAt*e9  of  the  inteslinc^,  t!ieir  tiiwcial  pathology,  diagnod?,  and  treatment 
with  sections  on  auat*nny  and  phyt*iology,  mieroeoopic and  ehendc  exam- 
ination of  the  intej-;linal  tontenlf",  secret i<_ins«,  feces,  and  urine.  Intet^tinal 
bacteria  and  fjarasitea;  surgery  of  the  intestines;  dietetics,  diseaaes  of  the 
rectum,  etc.  v.  2,  679  pp.,  65  figs.,  13  pis.  8^.  Philadelphia.  [W™.  ] 
Herff,  F. 

1894. — Reimrt  of  parasitic  entozoa  encoimtered  in  general  practice  in  Texas  during 
over  fort>^  years  <Texas  M.  J..  Austin,  v.  9  (12),  June,  pp.  613-<.>16. 
[W-l 
J.  Am.  M.  As«. 

IDOL— The  mode  of  infection  in  anchylofitomiasifl  <J.  Am,  M.  Aas.,  Chicago,  v.  37 
(2),  July  13,  pp.  117-118.     [W%  W".]  , 

LirrLE,  Robert  Eumonds. 
1845. — Remarks  on  the  climate,  diseases,  etc.,  of  middle  Florida,  particularly  of 
Gads<len  Comitv  <Am.  J.  M.  Sc,  Phi  la.,  n.  g.,  v.  10  (19),  July,  pp.  65-74. 
[W-] 
McJJILAU,  F.  G. 
1897. — Anchiflmtamum  duodenale^  with  report  of  cases  <^Buffalo  ^I.  J.,  v.  30  (8)| 
Mar.,  pp.  573-.579.     [W»  ] 
Pratt.  i 

1901. — Ankylo&loma  duodenak  in  Hawaii  <J.  Am.  M.  Ass.,  Chicago,  v.  37  (19), 
Nov.  9,  p.  1259.     [W^  W-.] 

BCIIAEFEK,  M.  CeIAHLOTTE. 

imi.—Anchylo9tomn  duodmatc  in  Texa3  <Med.  New^  N.  Y..  v.  79  (17),  Oct.  26, 
pp.  655-658.     £W',W"".] 
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Sternberg,  Geo.  M. 
1900. — Report  of  the  Surgeon-General  of  the  Army  to  the  Secretary  of  War.   411  pp. 
9^.     Washington,      [pp.   274-277,  Ankyloetomiasis;   contains  Ashford, 
1901.]     [W».] 
Stiles,  Ch.  Wardell. 
1901. — Uncinariosis  (anchylostomiasis)  in  man  and  animals  in  the  United  States 

<Texas  M.  News,  Austin,  v.  10  (9),  July,  pp.  523-532.     [W*,  W".] 
1902a. — A  new  species  of  hookworm  (  Uncinaria  americana)  parasitic  in  man  <Am. 

Med.,  Phila.,  v.  3  (19),  May  10,  pp.  777-778.     [W,  W»  ] 
1902b. — The  significance  of  the  recent  American   cases  of   hookworm  disease 
(uncinariasis,  or  anchylostomiasis)  in  man  <18th  Ann.  Rep.  Bureau 
Animal  Indust.,  Wash.  (1901),  pp.  183-219,  figs.  113-196.     [W'.] 
Tebault,  C.  H.,  Jr. 

1899.— Anchylostomiasis  <N.  Orl.  M.  &  S.  J.,  v.  52  (3),  Sept.,  pp.  145-148.  [W".] 
Yates,  John  L. 
1901. — Pathological  report  upon  a  fatal  case  of  enteritis  with  anemia  caused  by 
Uncinaria  duodenalia  < Johns  Hopkins  Hosp.  Bull.,  Bait.,  v.  12  (129), 
Dec.,  pp.  366-372.     [W,  W».] 


Fig,  197,— Tlic  fommoti 
liver  tUike  (/■U^do/a 
htptttita ) ,  iia  Ui  ra  1  sim 
(orlginflJ). 


FROGS,   TOADS,   AND   CARP  (CYPRIMS  ( ARPIO)  AS 
ERADICATORS  OF  FLIKE  DISEASE, 

By  ('h.  Wabdbll  Stiles,  Ph.  I>., 

Zoot^ffiM  of  Bureau  of  Animal  Indtuiry, 

[FfgruroK  197  to  203.] 

There  have  been  a  nnmhav  of  suggest ioiis  made  in  ri»^rd  to  methods 
nf  prevontion  of  liver-fluke  disease  (diytomatosis),  and  some  cf  them, 
<%speeiaUy  the  free  use  of  .sidt,  api>car  to  be  vaknilile.  llr;  \niliam 
Ashmead,  of  the  United  States  National  Jluseuni, 
uix>n  returning  from  the  Hawaiian  Islands^  told  of 
a  method  which  bad  been  tried  there  with  good 
results,  namely,  the  introduction  of  frogs  and  toads 
into  infected  dihtricts  to  devour  the  snails,  which 
act  as  intermediate  hosts.  This  method  is  entirely 
new^  to  me,  and  appears  to  be  a  good  one. 

Dr,  Ernest  N.  Iliitehinson,  an  inspector  of  thi^ 
Bureau,  .stationed  at  Portland,  Oreg.,  has  recently 
called  my  attention  to  a  decrease  in  liver-fluke  dis- 
ease following  the  introdoetion  of  carp  into  an  infected  district. 
These  interesting  notes 
by  Dr.  Hutchinson  arc 
worthy'  of  serious  atten- 
tion,  and,  as  Dn  Ever- 
manti.  ichthyologist  of 
the  United  States  Fish 
Comniission,  has  re- 
cently expressed  it,  they 
'^justify  us  in  scoring 
one  more  for  that  much 
maligned  but  exceed- 
ingly useful  tisli/'  Dr, 
Hutchi  nsou  writes : 

I  deal  re  to  ac<]namt   you 
with    eorae    wculiar   rio*mb4      ^^'^   im-Portion  of  a  gms^  st.ilt  witL  three  t^ncflpfiuk-d  c^t- 
wun    some    P^^-w^air   iiomt8        ^^^^^  ^^  ^^^^^  common  liver  flui:c  {Fa.Ma  hfpf^ttco).    x  10. 
eonrerning  Fascioin  hqmhcu        (Alter  Thomas,  1883.  p.  291,  fig.  13.) 
which  prevail  in  the  iriinds 

of  Htockraiseni  pasturing  on  the  Coluuibitt  River  boftoin,  aiiEl  to  which  you  maybe 
ahle  to  attach  some  praetieal  significance 

Prof.  C.  V.  Pii>er,  of  the  WajHhington  Agrieultunil  College,  in  conversation  with  me, 
mentioned  the  theory  wliich  I  find  \s^  og  he  sail!,  extent  in  the  minds  of  many  farmers 
along  this  river,  namely,  that  *' leeches*'  [liver  flukes],  which  were  formerly  nciuer- 
2S0 


KIOHTRENTH    AITNITAL    REPORT. 


221 


Fig.  199,— lH)lftted  encystc*! 
cenciiriii  of  the  com  mem 
Uver  fluke,  X  IftO*  {MUr 
Tx-uckart,  lS8d,  p.  2S©,  fig. 
142.) 


OU8  in  the  Uvem  of  cattle  ant  I  &hc^p,  have  to  a  considerable  extent  iii.sa]>peared  mnce 
the  miTiydnciion  nf  carp  into  the  waters  of  thi^  river. 

While*  «if  cotiT^e^  the  fanners*  idea  is  that  the  varp  now  consume  the  leech  wlii*:h, 
rding  to  their  vtow,  tJie  cattle  formerly  swallowed  with  the  watar  while  Uiin king, 
ia  fn>HBihlfi  that  tlu^rt'  may  lie  a  pnietiral  cuiineetiun  he- 
certain  peculiar  habits  of  this  fish  and  tho  iiut  jceiible 
j^pnedoin  from  faiwuoHasiti  among  ttie  cuttle  and  sheep  rangeci 
oti  the  bottoms  adjoining  i^treaniflt  in  wliit  h  thege  feh  are 
fottud^  cximpared  with  animals  rorning  from  tjlher  M^ctions 
where  carp  are  unknown.  About  75  per  cent  of  the  cattle 
d  sheep  eoniin|,ir  irum  the  western  .«lope  of  th»?  t  'as^;Hdt*9» 
citirive  of  thi^*  Cohnnhi:i  River  bottom,  are  infei^teil  with 
Fnmofn  iuypatica:  but  from  thii?  particular  p<»rtion  *m]y 
al3ont  5  per  cent  are  ^>  iJifesrted 

AH  the  bott^jm  lancla  of  thi«  river  are  suhjcHrt  to  ammal 
overilow,  and  at  thiy  time  the  caq)  (dean  the  meadowi^  w?. 
thoroughly  as  a  fire.  Everj'  Bpear  of  gmgA,  op  to  the  very 
water's  edge^  will  he  eaten  by  them,  Tliey  &ho  have  a 
haltit  of  rooting  all  around  the  eiige  of  this  overflow  as  it  gratlnaUy  recedes. 

It  has  o<»euTTe*l  to  me,  therefore,  as  jjoHdhle  that  they  det*troy  the  fi.nal  cystic  stage;  of 
this  paniinte  with  the  p:raB,%  aiul  perhajts  in  their  r^xjting  they  may  also  destroy  *jme 
of  the  snails. —  lAtUi-  dtitol  Jkurnther  ?,  Jf^OL 

Replying  to  your  letter  No.  4092,  uf  the  lOth  ulthno,  1  have  ti» 
^^  inft>rm  you  that  inquiries  addressed  to  certiiin  small  liutchering 

^^^k  eetabliFhinenti*  whose  tnain  eource  of  supply  would  be  lands  adjoin- 

^    ^I^K  ^?  Ciirpdx?aring  streamp,  to  as^-ertain  the  freijucm'y  with  which 

"    ^^^^^B  they  encounter  the  hver  duke,  has  failetl  to  secure  a  single  reply. 

^HV  The  carp  were  intr*.HiucL"<l  iutti  the  wati^rs  of  the  Wdlainette 

Rivt-r  at  Portland,  Greg.  ^  ahout  eight  years  ago.  They  have  multi- 
pi  jhI  Very  rapidly,  and  anj  quite  numerous  in  thelakeiHaml  ylough.s 
adjoinijig  the  lower  Willamette  and  Columbia  rivers.  They  have 
not,  however^  grjue  upward  in  these  streams  more  tluui  a  few 
miles,  seeming  to  prefer  sluggish  waters  and  stagnant  slouglis. 
Mr.  A.  E.  Gebhart,  secretary  of  the  Oregon  fish  commission,  in  describing  their 
feeding  habila,  likens  them  to  tlie  hog,  saying  they  will  eat  any  tiling  that  is  eatable 
in  the  way  of  vegetation  along  the  edges  of  sloughs  and  on  the  meadows  at  the  time 
of  overflow.  They  also  ro<>t  about  iu  search  of  roots  and  such  animal  hfe  as  may  l>e 
within  their  leatli,  lie  also  says  they  will  eat  clanie,  as  he 
ha^  tried  them  as  bait. 

I  am  able  to  say  that  fusi'ioliasis  is  uaich  lees  common  in 
animals  from  the  lower  Col mnbia  and  Willamette slougli  lands 
than  from  any  other  swampy  disFtricta  of  Oregon  or  Washing- 
ton.—Z>««t  dated  January  4,  IffO^, 

Referring  to  correspouLlence  No.  4092,  1  have  to  report  to 
you  that  while  at  Ridgefield,  Wat?h.»  on  the  17th  instant,  1  was 
able  to  confirm  somewlmt  the  theory  that  the  carp  in  the 
\Vaters  of  streams  reduce  the  dangers  of  fascioliasis  in  sheep. 
Mr.  J.  B,  Campl>ell,  for  whom  I  ins|iei'te<l  sheep  for  pas.sage 
into  Oregon,  states  iK>sitively  that  sinre  the  introduction  of 
carp  the  flukes  have  entirely  disappeared,  and  are  no  longer 
found  in  sheep  pasturing  on  the  lx>ttoms,  Imt  that  they  are  to  be  found  as  commonly 
as  ever  in  sheep  which  feed  upon  the  moist  uplands. 

As  Mr.  Campbell  informed  me  that  he  had  lost  about  30  sheep  frfjm  some  myste- 
rious disease,  and  that  other  slieep  owners  in  his  vicinity  had  a\<^  VisX.  \w^Vi^',\ 


inmcntHla.  T^iiturnl 
*(|jce  and  enlargi'*]. 


Fto.  201.  — L/wHjm  pcre- 
gra,  nntural  slsee  und 
enlftrgtd.  (A(t«r 
I^VK'lttrt) 
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TlOfl.— Limuuia  hmndif,  nftturnl  size  and  eiilarReil. 
(Aiter  Binnvy,) 


endeavoreil  to  finil  a  caoae  for  this  mortality.  I  made  postmortem  examinatioiiB  of 
three  Hheepfroin  ai?  many  different  bands,  e^ich  individuat  allowing  a  marked  degree 
of  <  a<-'hexia  aquosaT  with  nn  at  ute  hiflauHnation  of  any  organ.  The  muscukture  was 
pale,  flabby,  and  watery.     The  retroperitoneal  cotineetive  ttfipue  was  i?aturated  with 

a  semigelatinoiis,  elear^  tran^tpar- 
ent  mate  rial.  A  eonsiderable  col- 
leetiun  of  this  gemifluid  ^ubstiinee 
followed  the  attachment  of  the 
mesentery  and  the  intCvstine,  The 
bloofl  wai?  paUdi^  and,  wliile  of  a 
quite  clear  red  when  discharged 
from  tlie  vci*!iels,  it  did  not  make 
a  marked  ntain  upon  the  whit* 
clothing  with  which  it  came  in  contact.  Great  nundx^rs  of  the  Strmigtjlm  Jilaria 
were  presient  in  the  lungp,  and  much  tA  the  lung  tit^t-ue  wan  coUajised  and  in  a  etate  of 
camitieation,  particularly  the  ventral  twirder  and  caudal  third  of  the  priudpal  lobes. 
StTongylus  coidortus  vcas  also  very  numerous  in  the  fourth  stomach,  the  submucose-  of 
which  was  the  site  of  the  same  clear,  semigelatinons  infiltration 
noticed  in  the  abdominal  gubBeroua  tissues. 

Thej*e  imimals^liatl  pa-^-tured  rtjntitmally  upon  the  low  hottom 
hitidt),  and  were  entirely  free  from  Fasclola  hcpniita,  —  Lrtter 
dated  February  £0^  1902. 

Ill  corrcspondiTig  with  the  United  States  ¥\^\\ 
Ciiiii mission  on  the  stilijeet,  the  following  letter  ha.s 
been  received  from  Dr.  EvernmniK 

Your  letter  n-j^arding  the  carp  ii^  very  interesting,  antl  it 
justities  us  in  scoring  one  more  for  that  mu<  h  malii^ned  but 
exceedingly  useful  fish. 

1  tiu  not  know  of  any  obpervations  which  have  L>i*en  made 
fipeeifically  for  the  i^urpoee  of  determining  whether  the  carp 
feetfa  uponXr//in/i'a  [swamp  snails  which  serve  as  intermediate 
hot*t  of  Fd^iolu  hepitfk'fij,  but  there  is  no  doubt  in  my  own 
mind  but  that  it  docs  eo.  Carp  will  fee<l  freely  upon  all  sorts 
of  ^mall  mollusks  and  crustaceans  which  it  tinds  in  the 
water,  and  when  cari>  are  able  to  go  out  in  overflow  ponds  they 
will  certainly  clean  up  everything  edible  in  the  way  of  animal 
an*l  plant  material,  I  would  lie  very  glad  to  knoiv  nictre  of 
this  matter.  Can  yon  give  me  the  localities  to  wliich  you 
refer,  and  any  more  details?  —  Letter  dakd  Dt'c^ibtr  11,  190L 

The  nction  of  the  carp  iti  this  caj^e  appears  to  be  very  strongly  sup- 
ported by  the  facts  stated,  and  it  seems  that  tlic  introduction  of  carp 
into  lluke  districts  ^^enemllj  would  result  in  a  great  dccrciii^e  of  liver- 
fluke  disease. 


F16.  203.^The  large 
Aincric4in  flulcc  i/\i«- 
Hikta  magna) ^  DJituxtil 
fti««  (original). 
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FURTHER  IXYESTKUTIONS  ON   VERMIXOl  S  DISEASES 
OF  CATTLE,  SHEEP,  AND  GOATS  IN  TEXAS. 

By  Ch.  Wahdell  Stiles,  Tit,  IV, 
Zooloffiai  of  Bureau  of  Animal  InduMry. 

In  the  la^t  Annual  Rt*port  of  this  Bureau  an  account*  was  given  of 
certain  parasitic  disoascM  found  among  cuttlo,  slieep,  and  goats  in 
Texas.  AfttT  that  article  was  written  aiiothei'  trip  was  made  (June, 
1901)  to  the  same  localities  in  order  to  8tudy  the  maladies  fuitlier. 
A  comparatively  dry  spring,  to^^ether  with  the  extens^ive  )>uroing  of 
the  pastures  during  the  winter,  had  resulted  in  a  great  reduction  in  the 
disease  among  the  cattle.  In  fact,  few  complaints  were  received  or 
heard  of.  A  lloek  of  j^heep  and  goats  upon  which  experiments  in 
treatment  hat!  been  made  the  {irevious  winter  was  examined  aud  found 
to  be  still  suffering  with  intestinal  worms.  The  infection  was  in  all 
probability  recent — that  is,  since  the  last  treatment — for  the  sheep  !iad 
immediately  improved  after  receiving  their  medicine,  but  had  con- 
tinued to  feed  on  the  same  pasture,  whicli  had  not  been  burned. 

Several  preliminary  experiments  with  thymol  alone,  with  1  per  cent 
coal-tar  creosote  alone,  and  with  the  two  combined,  were  made  to  deter- 
mine the  relative  efficiencj^  of  these  drugs.  It  was  found  that  a  1  per 
cent  solution  of  creosote  conibiued  with  from  32  to  75  per  cent  pow- 
dered thvuiol  gave  the  best  re.su  Its;  the  creosote  so  hit  ion  alone  gave 
the  next  l>est  result^^  while  thymol  alone  appeared  to  have  but  little, 
if  any,  effect  upon  the  stomach  wireworm  {Sfrim/fyluHeontorim),  Tiie 
entire  ilock  was  then  dosed  with  the  creosote  and  thymol,  and,  accord- 
ing to  last  accounts,  the  animals  have  lieen  doing  well  since  that  time. 

Immediately  upon  returning  from  Texas  the  general  results  of  these 
experiments  upon  treatment  were  issued  in  circular^'  form.  In  order 
to  give  these  results  more  general  distribution  the  circular  is  herewith 
reprinted,  although  it  is  in  part  a  repetition  of  portions  of  the  article 
which  appeared  in  the  last  Annmd  Report: 


TREATMENT  FOR  ROUNDWORMS  IN  SffiEEP,   GOATS,   AND 

CATTLE. 


fiheep,  goats,  and  cattle  eu£fcr  from  the  (.'fft^cls  of  roirrnlsvorms.  This  is  especially 
tiue  during  wet  yeara.  Thej^e  parasiten  are  found  particularly  in  tbe  kings^  the 
fourth  stomach,  and  the  bowels,  aii<l,  when  present  in  large  imnilx^ri*,  they  may 
rCBult  in  the  death  o£  5  to  50  per  cent  of  a  flock.  For  some  of  these  i^nisitea  treat- 
ment ia  possible,  but  for  others  treatment  has  not  been  found  altogether  t^atisfaetory. 

•Verminous  ilinea^es  of  eattlc,  sheep,  and  goats  in  Toxaa,  Seventeenth  Annual 
Report  (1900)  of  the  Bureau  of  Animal  Industry,  U.  S.  Dept.  Agrlc,  1901,  pp.  35fKi7i>. 
*•  Circular  No*  35,  Bureau  of  Animal  Indiistry,  U.  S.  Dept.  Agrie.»  8  pp. 
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TBEATMEMT.  ^^H 

Roandworms  which  live  free  in  the  fourth  stomach  or  in  the  liowels  may  be 
ejcpelled  by  uaing  varioua  drags  in  drenches-  A  loug  list  of  niedicintfs  might  be 
mentioned,  but  many  of  the  drugs  most  highly  recommended  frequently  fail  to  effect 
a  cure,  FailuTes)  are  due  to  several  causes;  The  drug  itaelf  may  l)e  of  little  or  no 
value;  it  may  not  l>e  administered  in  the  proper  dose;  it  may  not  be  administereti 
in  the  proper  way. 

One  of  tiie  most  commonly  u^ed  drenches  h  turpentine,  but  more  satisfactory 
results  are  obtaintxl  from  the  use  of  coal-tar  creosote,  or  coal*tar  creosote  and  thymol, 
or  gaaoUne,  or  bluest  one. 

COAL^TAB  CBKOfiOTt. 

I  have  had  excellent  succees  in  treating  sheep,  goats,  and  cattJe  for  the  twiste 
wireworm  (Sfrontpjltti  contorftw)  with  a  1  per  cent  solution  of  coal-tar  creosote.    Tlid*^ 
medicine  i&  easily  prepared  and  quite  inexpensive.     It  may  be  purchased  of  the 
dniggiFt  in  email  quantities  of  one  ounce  or  in  pound  Ixittlcs,     One  ounce  is  sufli- 
cieJit  for  about  20  adult  eheep,  and  the  cost  of  the  treatment  is  less  than  one-half 
cent  per  bead;  if  creosote  is  jjurchased  by  the  fxruml,  the  cost  is  reduced  to  less  tbaii 
one-quarter  of  a  cent  per  head.     If  creosote  ia  called  for  at  a  drug  store,  beechwood 
creo.*f>{e  will  usually  be  dispensed*    This  is  more  expensive  than  the  coaKtar  crocHj 
eote  and  not  so  satisfactory  in  expelling  worms. 

A  1  per  cent  solution  of  coal-tar  creosote  is  made  as  follows: 

Coal-tar  creosote 1  ounce. 

Water 99  ounces. ' 

TwistM  wirewonns  (i^ron^ylm  conioHm)^  taken  directly  from  the  stomach  of 
sheep  or  cattle  die  in  one- half  to  one  and  a  half  minutes  when  iaimersed  in  thia 
solution, 

If,  in  dosing,  tbii*  liquid  enters  the  lungs  the  animal  may  succumb  in  a  few  min- 
utes. If  111 e  dosing  m  performed  carefully,  as  much  as  6 j  ounces  may  be  given  to  a 
full-grown  sheep  without  fatal  results.  In  eome  ca«es,  however^  the  aniirjal  shows 
ill  effects,  frum  which  it  usually  recover;^  within  hulf  an  hour.  Six  ounces  were 
given  to  a  numlx^r  of  sheep  without  t!ie  sliglktest  iU  effects.  The  ftdlowing  t^blo^ 
gives  the  do^^ses  of  the  1  percent  mixture  which  were  used  in  about  400  case^  without  J 
ill  effei.^ts: 

Lambs  4  to  12  months  old 2  to  4  ounces  (about  60  to  120  c.  c). 

Yearling  eheep  and  above 3  to  5  ounces  (al>out  90  to  1-50  e,  c. ). 

Calves  3  to  8  months  old 5  to  10  ounces  (about  150  to  300  c.  c. ). 

Yearling  steers - 1  pint  (about  480  c»  c. ). 

Two-year-olds  and  above.- 1  quart  (about  960  c.  c). 

Sheep,  goats,  and  calves  which  received  this  treatment  showed  a  marked  improve- 
ment a  few  days  after  receiving  a  single  dose. 

In  experiments  with  creosote  at  Washington,  D.  C,  sheep  were  drenched  with  a 
1  per  cent  solution  and  killed  immediately  afterwards.  Upon  opening  the  foartli 
stomach,  it  wa.^  found  that  the  wireworms  present  were  dead.  In  some  cases  whet© 
tins  was  tried  later,  the  wirewonna  were  found  to  be  still  alive;  but  it  is  believed 
that  the  explanation  of  this  fact  has  now  been  discovered  (see  Mow,  page  228). 
Creosote  does  not  appear  to  have  much  effect  upon  the  worms  l>elow  the  stomach. 

If  an  overdose  is  given  by  mistake,  and  if  the  sheep  appears  severely  affected  by 
it,  the  animal  should  \^  placed  in  the  shade.  Even  in  some  cases  of  very  sever© 
overdoses,  where  the  animal  is  given  up  for  dead  practically,  it  may  entirely  recover 
within  an  hour  or  8c>. 

*  99  ounces  =  6  pints  and  3  ounces. 
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If,  in  addition  to  the  etomach  wormSp  the  aniraaJs  were  Buffering  from  severe 

infc'cHon  of  bowel  wonns^  such  ag  the  hookworms,  better  results  were  obtainwl  in 

the  treatment  when  powdered  thymol  was  adde^l  to  the  creosote.     In  capes  of  this 

I  kind,  the  creosote  solution  is  preparcil,  as  directed  above  (p.  224),  and  30  to  80  or 

f  even  100  grains  of  thymol  ailded  to  each  dose  after  it  has  been  measured. 

Thymol  is  exi:>en8ive,  the  price  van'ing  in  different  parts  of  the  country.  It  may 
be  purchased  by  the  ounce,  but  ft  is  considerably  cheaper  if  purchased  by  the  pound. 
I  Avoid  using^  thjinol  which  has  become  yellowish  or  reddish  and  which  has  nin 
I  together  in  the  bottle  so  as  to  form  a  8<ilid  mass.  Powder  the  crystals  and  have  tlie 
rdniffgist  measure  30  grains.  Give  30  grains  to  a  lamb,  al>out  50  grains  to  a  yearling, 
'  and  70  to  SO  or  1<W  grains  to  older  shcept  according  to  size. 

In  experiments  I  hiive  had  excellent  results  with  a  single  dose  of  the  creosote  and 
thymol  mixture.     If  necessary »  however^  the  dose  could  he  repeated  after  a  week. 

BLmSTOKR. 

In  the  recent  experimenta  with  bluestone  by  ilutcheon,  in  South  Africa,  against 
wireworm  disease  in  sheep,  it  has  been  claimed  that  the  same  treatment  expeb 
tapeworms* 

Caution. — Repeated  accidents  have  happened  from  using  too  strong  a  solution  or 
rtoo  large  dose.^,  or  in  giving  it  in  such  a  way  that  tlie  medicine  gained  access  to  the 
punge.  Dr.  Huteheon*s  method  of  procedure^  which  is  here  given  in  detail^  is  safe 
I  in  the  hantU  of  the  average  farmer  if  the  directions  are  followe<l.  The  person  who 
Igive;^  Htri>nger  doses  than  indicatedTor  who  is  careless  al»out  the  measiirements,  must 
Itake  the  entire  responsibility  of  the  miscarriage  of  the  treatn\ent.  It  is  a  good  plan 
rto  make  up  a  smaHer  quantity  of  the  solution  and  try  it  upon  a  few  sheep  before 
attempting  to  dose  the  entire  flock. 

(«)  To  jftifHtre  the  rnidure, — Hutcheon  has  changed  his  formula  slightly  from  time 
to  time.     On  February  21,  18t»5,  he  gave  the  following  proportions: 

Dissolve  1  pound  avoirdupois  (1  pound  =  16  ounces)  of  good  commercial  powdere<^l 

bluestone  (sulphate  uf  copper)  in  2  imperial  quarts  (=^  2|  quarts  U.  S. )  of  boiling 

L water;  when  the  hhiestone  is  thoroughly  dissolved,  add  Gi  i^Jipt^naJ  gallons  (=26 

■SiTipcrial  quarts  =  7*  U.  8,  gal  Jons  —  31i  U,  S.  quaits)  of  cold  water,  making  in  all 

7  iujperial  gallons  (or  8^  U.  B.  gallons)  of  w^ater. 

In  18!>7  he  e!iange<l  the  strength  of  the  solution  to  1  iiound  of  bluestone  to  **40 
whisky  bottlefulsuf  water.''  This  is  practically  1  pound  to  7 J  imperial  gallons  (=  9 
U.  8.  gallons  =  about  M  literSf  metric)  of  water. 

Use  only  bluestone  which  is  of  a  uniform  blue  color;  avoid  that  which  is  in 

conglomerate  lumps  with  white  patches  and  covered  with  a  white  crust. 

The  equivalents  of  1  pound  avoirdupois  and  of  7  imperial  gaUona  in  other  weights 

LAnd  measures  are  as  follows:  One  pound  avoirdupois  ^=  1  jx>und  2  ounces  280  grains 

|Df  apothcc^es*  (also  is  equal  to  453.59  grams  of  metric  weight).     Seven  imperial 

kiiUons  =  8  gallons  3  pints  3  fluid  ounces  3  fluid  drams  56  minims  (or  practically  B 

niailons  ^  pints,  or  8?  gallons)  of  apothecaries*  (also  is  equal  to  31.804409  liters, 

metric  system). 

The  farmer  is  cautioned  against  guessing  at  the  weights  and  measures,  for  this  is 
pure  to  result  either  in  too  strong  a  solution,  which  will  kill  his  animals,  or  too  weak 
hm  solution,  which  will  fail  to  be  effective.  Scales  and  measures  should  he  tc^sted 
libefore  they  are  used.  If  reliable  scales  are  not  at  hand,  buy  the  bluestone  already 
Iweighed  and  have  the  exact  weight  in  avoirdupois*,  apothecaries',  or  metric  system 
■markt-d  on  the  package,  , 

If  a  smaller  quantity  than  the  above  ts  desired,  thi^  can  l>e  made  up  in  the  propor- 
tion of  I  ounce  avoirduiRjis  of  bluestone  to  4  J  U*  S,  pints  of  water. 
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(b)  Preparailon  of  the  ammats. — Fast  the  aheep  or  cattle  20  to  24  hours  before  doBf 
ing.  If  the  fast  ia  30  liuars  (lorij^'er  fasts  are  danjjcroim),  an  extra  half  jjrallon  or 
a  gallon  of  water  slionld  be  addeil  to  the  golutloji,  ai?  animals  are  niort?  liable  to  suffer 
after  a  kmg  hist 

(c)  Size  of  the  do«e, — Ilutcbcon  has  eeveral  times  changed  the  size  of  the  doges  he 
advii^ei*,  in  wnie  i^pers  basing  it  on  the  iniiMLTial  fluid  onnce  and  in  othcra  on  the 
tiblespoon.  The  dogiee  for  sheep  (in  imjK?rial  ounces  and  in  tablc«p<.Kjns)  given  below 
are  his  mo^  recent  (January  10,  1805)  recommendations,  and,  though  based  upon  a 
Bolutirm  with  5  per  cent  less  water  than  the  first  solution  given  alx*ve,  they  may  be 
Ui*ed  for  the  weaker  mixture. 

I  have  given  tbe  metric  doaas  to  a  nunjl>er  of  sheep  and  goatij,  and  the  animals 
showed  no  ill  effects.     On  the  contrary,  tlie\'  gained  in  weight. 

Sii€  of  doBefor  animals  ai  sei^eral  ages. 


Approximate  e<iuivttkiitB. 

Age  of  atiimata. 

Table- 

Imperial. 

f  nited  Stivtoa 
Apothecaries. 

Meirle. 

Stir  a  lamb  3  months  old . . . 

Tor  ft  lamb  (i  inunths  old  . . . 
For  a  sheep  12  uiuntbs  old.. 
For  a  shtfp  Ift  months  old.. 
Tot  11  sbe<?p  21  months  old . . 
For  fk  calf  3  monthB  old ..... 
For  A  calf  dtnoiitlasold..... 

41 
4Ho6 

5  ioH 

About  1  fluid  03E 

About  li  Buld  oz...... 

About  2i  fluid  02 

About  3  fluid  oz 

About 3t  fluid  oz...... 

About  31  to  3J  fluid  CHS. 
About  3}  to  A\  fluid  02. 

About  i  fluid  oz 

Aboiitli  fluid  i»2....... 

About  2  fluid  o« 

About  2|  fluid  oz 

Atxtnt  3  fluid  oz 

Abouta^cc. 
About  40  c.  e. 
AboutOOc.C. 
About  aoe.c. 
About  90  c.  c 

About 3  to 3j  Buido«,. 
About  3i  toSlOutdoz.. 

90  to  100  CC. 
lOOtollOcc. 

•*'Thc  tttblc^^pmrn  I  refer  to  is  the  modem,  full-tiizcd  iBblespoon  4^6  fluid  drama  J.  The  niediclniil 
labl€ftpoon  eoiitttin*  exactly  hallau  ounce." — Ilutcheon^ 

Be  careful  not  to  give  a  two*toothed  young  sheep  as  much  as  a  full-grown,  four- 
toothed  ^heep.     MiBtake^  may  occur  in  Judging  the  age  unless  the  teeth  are  examined. 

The  doses  phouhl  be  measured  off  in  bottles  and  the  pohit  of  each  do!§e  plainly 
marked  with  a  file. 

(d)  Dmng.—  In  dosing  use  long-neckcd  bottles — fks  cai?tor-oil  Iwttles,  Worcester* 
fihire  sauce  bottler,  or  ancbovy-fiauce  bottIes~or,  better  still,  a  drenching  tube. 

Let  one  person  «et  the  sheep  on  its  baunchea  and  take  its  fore  legs  in  hia  left  band 
while  he  Bte^dics  the  head  wiih  the  right.  Another  peraim  inserts  the  neck  of  the 
tM>ttle  into  the  mouth.  The  head  of  the  sheep  fthonld  not  be  raii^ed  too  high,  as  in 
that  case  the  8*dutii.^n  may  enter  the  lungs  au<l  kill  the  sheep.  A  safe  rule  ia  to  raiee 
the  nose  to  the  height  of  the  animars eyee. 

(e)  Ovtrdosi\ — If,  after  dosing,  any  of  the  sheep  seem  to  be  suffering  from  an  over- 
dose— indicated  by  lying  apart  from  the  flock,  not  feeding,  manifesting  a  i>ainfal, 
excited  look  and  a  spasmodic  movemeut  in  running,  walking  with  a  stiff  gait, 
pttrging,  the  discharge  btnng  a  dirty  brownish  color — take  them  away  from  ttie 
flock  to  a  fihady  place  and  dose  with  laudanum  and  milk  ae  follows:  For  a  lamb  4  to 
6  months  old,  1  teaspoonful  of  laudanum  in  a  tumbler  of  milkj  for  a  eheep  I 
year  old*  2  teaspoonfuls  of  laudanum  in  a  tumbler  of  milk,  Rejieat  half  the  doae 
in  two  to  three  hoursj  if  necessary. 

(/)  Aflcr-irmimenL — The  animals  should  not  lie  allowed  water  for  several  hours 
after  receiving  their  dose. 

I  have  usted  bluestone  on  several  occasiona,  and,  altliough  it  pro  veil  more  or  k 
miccessfuL  it  was  not  so  satisfactory  as  creosote  or  as  gaeoline. 


Gasoline  haa  recently  gained  considerable  reputation  as  a  vermifiigc.     I  have  used 
it  in  a  numl)er  of  cases  and  have  found  the  claims  made  for  it  to  be  more  or  le 
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juMified,     Three  objectioiiF,  however,  ariee  to  ita  use,  and  I  can  nrjt,  therefore,  coii- 
gitler  it  an  ideal  treatment     Thet^e  objectiona  are: 

(1)  Not  less  than  three  doses,  ami  usually  four  to  six,  are  required  to  expel  the 
wunns.  Its  U6C  involves  a  great  expenditure  of  labor,  and  it  i:^  therefore  hnpraeti- 
cable  on  the  large  rauchea 

(2)  While  several  doses  are  not  necessarily  injurious  to  the  stock,  still,  if  the 
df>pe8  are  large,  repeatetl  drenches  cause  a  more  or  less  severe  ^ingestion  of  the 
bowels.  Not  only  that,  but  repeated  haudliiig  of  range  nheep,  with  the  ne*e^*siiry 
preliuiinary  tTeatiiient  vi  withholding  fac»d,  i&  injurioui*  to  the  auimal^?. 

(3)  If  UBed  on  anirimln  nuffering  from  pleurisy,  it  is  likyly  to  be  fatah  I  have  had 
several  fatal  tascs  of  this  kind. 

Nearly  all  vermifuges  are,  however^  more  or  less  poifionoua  in  one  way  or  another, 
and  gasoline,  if  properly  used,  is  not  partieolarly  dangerous.  The  neeegsity  of 
repeating  the  dost!  from  four  to  nine  times  in  order  to  effect  a  complete  care  will, 
however,  militate  against  its  general  adoption. 

If  gasolme  is  used,  ammonia  also  should  always  be  kepi  on  haml.  If  au  animal  ia 
sndtleuly  overcome  by  the  effects  of  gasoline,  a  small  amount  (a  teaspoonful  or  8o) 
of  aromatic  spirits  of  ammonia  may  he  given  in  water  as  a  drench,  to  l>e  repeated  if 
necessary,  and  will  iij^nally  result  in  the  recovery  of  the  patient. 

The  usual  doHes  of  gasoline  for  stomach  wonus  are: 

Lambs. - J  ounce. 

8heep - - J  ounce. 

Calves ,, , - - i  ounce. 

Yearling  steers . 1  ounce. 

I  have  used  these  doses  repeatedly  without  any  serioue  effeetd.  Each  dose  is 
mixed  separately  in  linseed  oil,  ewcct  jnilk,  flaxseed  tea,  or  an  egg,  and  given  as  a 
drench.     If  given  directly  in  water  it  is  more  severe  on  the  f>atient. 

An  ounce  and  a  half  of  gasoline  has  resulted  in  the  immediate  death  of  a  full-grown 
ewe,  but  in  some  cases  1  have  given  to  fulhgrown  sheep  aa  much  a^  2  to  3  ounces 
without  fierioas  results.  I  have  also  given  as  much  as  3  ounces  to  a  yejirling  steer 
and  7  ounces  (within  an  hour)  to  a  horse  without  causing  serious  eymptoms.  I  have 
also  given  3  ounces  to  a  fuU-grown  chicken;  the  animal  became  very  stupid  for  a 
time,  but  eventuall}'  recovered.  On  the  other  hand,  in  one  case,  a  yearling  steer^  in 
apimrently  quite  hea,lthy  condition,  succumbed  within  two  minutes  after  a  dose  of  1} 
ouncci?.  These  large  doses  were  given  experimentidly  to  determine  the  danger 
pointj  and  they  should  never  be  used  by  fanners  in  treating  stcK.*k. 

In  one  instance  a  steer  was  suddenly  overcome  because  the  nsan  who  was  adminis- 
tering the  dose  fur  me  accidentally  held  the  head  too  high  and  the  medicine  entere<l 
the  lunge.  The  animal  fell  immediately  and  appeai'ed  to  be  almost  dead.  I  happened 
to  have  a  hypodermic  syringe  with  me  and  some  tablets  of  sulphate  of  strychnine. 
A  hypodermic  injection  of  this  sul>6tanee  was  iuiniediately  given  and  within  five 
minutes  the  animal  was  feeding  as  if  Jicttlung  had  happened.  This  incident  led  me 
to  overdose  several  animals  with  gasc^ltne  and  then  to  try  to  revive  them  witii  hypo- 
den  i  do  injections  of  strychnine.  In  al!  cases  the  treatment  was  successful.  It  is 
thus  seen  that  injury  from  gasoline  may  be  counteracted  by  either  aromatic  apirita 
of  ammonia  or  by  stryehnine. 

METHODS  OP  DBESCCHIKO   ANIMALS. 

The  popular  metliod  of  drenching  is  with  a  bottle.  The  tise  of  a  drenching  tul:»e 
is,  however,  far  more  satisfactory.  A  drenching  tube  may  be  made  by  taking  an 
ordinary  tin  funnel,  which  may  be  purchased  for  5  or  IQ  cents,  and  inserting  the 
narrow  end  into  one  end  of  a  rubber  tnlje  or  hose,  say  3  feet  long  anil  three- 
eighths  or  one-half  inch  in  diameter;  into  the  other  end  of  the  rubber  tulje  is  Inserted 
a  piece  of  three-eighths-inch  brass  or  h'on  tubing  about  i  to  6  \iwiUeft\<iti%. 
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The  met*l  tobe  ie  placed  between  the  animai*8  back  teeth,  and  tlje  sheep  or  calf  id 
allowed  to  bite  upon  it.  The  water  or  drench  is  poured  into  the  funnel,  which  may 
be  held  by  an  aeaidtant  or  faatened  to  a  post  at  a  convenient  height.  The  man  who 
holds  the  metal  tnbe  between  the  animara  teeth  can  control  the  auimars  head  with 
the  left  hand,  ami  by  ludding  the  tube  in  the  right  liandj  near  the  point  of  union  of 
the  iiibber  and  metal  tnbei?,  he  can  easily  control  the  How  of  the  Unid  by  pint'h 
ing  the  rubber  hose.  Care  must  \je  taken  not  to  hold  the  i>atient*8  no,?triis  closed, 
otherwise  the  dose  will  enter  the  lungs. 

It  is  u-sually  a^lvisable  to  faet  animals  twelve  to  sixteen  houns  before  dosing. 

POSITION  or  THK  AKTMAt  OtJRINO  l>ltBMCHINa. 

Different  per8<-»ns  prefer  to  hold  the  anlumls  in  different  positions  during  drencliing. 
Thus  (1)  the  animal  may  be  left  standing  on  all  four  feet;  or  (2)  it  inay  be  placed 
on  it!^  haunches,  one  man  holdini?  its  Imck  tip  against  his  own  body;  or  (3)  it  may 
be  placed  flirecth'  on  ita  Ixick  on  a  t*loping  piece  of  ground,  its  head  Ix*iiig  in  a  direct 
line  with  lis  back,  and  higher  than  its  iiimp;  or  (4)  it  may  be  placed  upon  ite  side, 
the  head  being  bronght  around  ho  that  the  horns  are  squarely  on  the  ground;  the 
ox>erator  may  then  place  one  foot  oJi  one  of  tlie  huni^  (e4<pecially  in  tlie  case  of  genii- 
wihl  cattle)  and  thus  aid  in  holding  the  animal  still. 

8o  far  as  adminisftering  the  doses  is  concerned,  the  ix>t(ition  on  tlie  back  (3)  j«  by 
far  the  easiest  in  the  c^ase  of  eheep,  and  the  aide  pointion  with  head  down  (4)  is 
the  easiest  in  doaing  cattle;  furthermore,  in  these  positions  there  i^  much  less  danger 
of  an  accident  b}*  getting  the  dose  in  the  Iung.>^.  If  aniniali*  are  dused  standing  or  on 
their  haunches,  the  not?e  Bhonld  never  bo  allowed  to  go  alx)ve  the  eyee;  otherwise 
the  drench  may  pass  down  the  winilpi|ie  intn  the  lungs. 

By  dosing  sheep  with  water  colored  red  and  blue  with  dyeing  materiuband  killing 
the  aniniflla  immediately  after  the  liquid  was  swallowetl,  the  following  results  were 
obtained: 

If  the  doee  was  given  with  the  sheep  standing  (1 ),  almost  the  entire  quantity  went 
directly  into  the  fourth  stomach;  if  the  sheep  was  pla^x'd  on  its  hannchi>s^  the  fluid 
passeti  fn  part  into  the  fourth  stomach  and  in  part  into  the  first  [the  paunch);  if  the 
sheep  was  placed  directly  on  its  tiack  (3),  or  if  a  steer  wa*^  placed  on  iu  side  (4)  with 
heail  down,  aba«»st  the  entire  do:^e  pas«e^l  into  the  tirst  stomach  (the  jiauncljL  H 
the  animalp  even  when  standing  (1 ),  stmggletl  to  a  considerable  degree,  a  portion  of 
the  fluid  passed  into  the  paunch. 

It  will  be  immediately  apparent  that  these  facta  are  of  practical  importance  In 
dosing.  If,  for  instance,  gasoline,  turpentine,  or  creosote  ia  used,  better  inesnlte  may 
be  exj^ecte^i  if  the  sheep  is  dc>ainl  standing  (1). 

PREVENTIVE   KBABURBi. 

Firat,  Every  ranch  should  have  a  hospital  pasture  sittiated  on  high,  dry  (jronnd, 
well  drained,  and  without  any  pools  or  pondp;  this  should  be  supplied  with  raised 
troughs  for  watering  and  feeding,  and  the  water  supply  should  come  from  a  well. 
This  pasture  should  not  drain  into  any  pastnre  in  which  healthy  stock  are  feeding. 

Second.  As  soon  as  any  sick  animal  is  noticed  in  the  large  pasture  it  should  l>e 
immciliately  separate*  1  from  the  healthy  stock  and  taken  to  the  hospital  pasture.  To 
allow  sick  animals  to  nm  at  large  with  healthy  stock  meansi*  to  deliberately  permit 
the  spreatl  of  infection  in  the  pastures  and  thug  endanger  the  uninfected  animals. 

Third.  Proper  watering  places  should  tje  supplied  iu  the  large  pastures  by  digging 
wells  and  erecting  windmilLs  to  pump  the  water  into  tanks.  These  tanks  sliould  Ite 
raised  above  the  ground  8o  that  the,v  can  not  become  i^mtaminated  with  tiie  aniinaLa* 
droppings  being  washetl  into  tJiein  by  rains  and  flooda 

Fourth.  Select  high,  sloping  gromid  for  pasture  when  this  is  poeaible.  Low  pas- 
lures  should  be  properly  drained. 
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Rfth.  When  practicable,  burn  the  pastures  regularly,  thoroughly,  and  systemat- 
ically. The  heat  from  the  burning  grass  will  kill  many  of  the  eggs  and  young  worms 
on  the  grass,  ground,  and  in  the  droppings. 

Sixth.  As  parasites  are  more  fatal  to  young  animals  than  to  old,  a  liberal  supply  of 
oats  or  some  similar  food  will  aid  in  giving  to  young  animals  strength  which  will 
enable  them  to  withstand  the  infection.  A  daily  allowance  of,  say,  half  a  pound  of 
oats  per  lamb  ought  to  reduce  the  mortality.  At  first  they  may  not  be  inclined 
to  eat  it,  but  they  will  soon  become  accustomed  to  it.  This  simple  precaution  is 
reported  as  very  effectual  in  New  Zealand. 

Seventh.  Keep  plenty  of  salt  accessible  to  the  animals.  Some  men  add  slaked  lime 
to  the  salt;  others  add  1  part  of  sulphate  of  iron  to  100  parts  of  salt.  As  a  matter 
of  experience,  salt  kills  many  young  worms. 

For  the  minute  worms  encysted  in  the  fourth  stomach,  and  also  for  those  fonning 
nodules  in  the  bowels,  no  treatment  is  known. 

For  worms  in  the  lungs,  numerous  methods  of  treatment  have  been  suggested,  and 
success  has  been  claimed  for  certain  remedies.  None  that  we  have  tried,  however, 
has  proved  satisfactory. 

No  practical  medicinal  treatment  is  known  for  the  flatworms  of  the  liver,  and  the 
treatment  for  tapeworms  in  the  bowels  of  ruminants  is  frequently  unsuccessful. 


^^BIG  HEAD''  OF  SHEEP  IN  UTAH. 


Frequent  reports  reached  the  Bureau  of  Auimal  Industry  during  the 
spring  seawon  uf  1900  and  1901  of  a  disease  affecting  nheep  in  Utah  and 
Idaho.  This  disease  Ls  known  there  as  '*hig  head*^'  It  ap|>ears  to 
occur  priacipaliy  in  tlie  spring  months,  hut  is  sometimes  ohserved  as 
late  as  July.  The  Bureau  endeavored  to  secure  some  of  the  diseased 
heads  for  exanii nation,  Init  failed  to  receive  any  in  condition  suitable 
for  mieroNCopicul  work. 

In  Juue^  1901,  Dr.  H.  M.  Howe,  assistant  inspector  of  this  Bureau, 
was  detailed  to  proceed  to  Pociitello  and  Soda  Springs,  Idaho,  and 
make  a  careful  investigation  regarding  the  disease — its  symptoms, 
course,  postmortem  lesions^  probable  cause,  and  economic  importance, 
as  well  as  the  age,  class,  and  condition  of  the  animals  affected,  Dn 
Rowe's  report,  undrr  date  of  June  18,  1901,  is  as  follows: 

Symptoms, — ^The  first  symptom  is  a  continuous  licking  of  the  lips 
from  fifteen  to  thirty  minutes;  during  the  latter  part  of  this  time  the 
annual  holds  its  head  up  and  points  its  nose,  and  after  a  few  minutes 
longer  turns  the  head  from  side  to  side.  Its  gait  is  staggering,  and  it 
becomes  totally  blind  in  from  thirty  to  forty- live  minutes  from  appear- 
ance of  the  lirst  symptom,  utaking  it  inipossible  for  it  t(j  keep  in  the 
herd.  It  will  walk  against  any  other  sheep,  person,  or  object,  finally 
dropping  on  the  knees  and  ru}>l>ing  the  nose  against  the  ground  as  if 
it  were  itching.  After  a  few  mirmtes  in  this  position  it  lies  down. 
The  swelling  of  the  head  appears  in  from  fifteen  to  thirty  minutes 
after  the  first  symptoms  and  within  two  hours  tlie  head  is  swollen  to  an 
enonnous  size;  in  the  region  of  the  throat  it  f  retjuently  attains  a  thick- 
ness of  four  or  five  inches.  The  ears  first  droop  and  then  swell  to  the 
thickness  of  an  inch;  this  swelling  continues  until  the  eyes  are  invisible 
and  in  some  cases  forced  out  on  the  cheek  and  are  burst.  The  lips 
become  so  swollen  that  it  is  impossible  for  the  animal  to  open  its  mouth. 
The  breathing  is  difiicult  and  quickened,  with  snufHing  due  to  raucus 
in  the  nose:  the  tt^mperature  is  elevated  according  to  the  severity  of  the 
case.  The  swelling  is  always  very  hot  and  does  not  extend  more  than 
three  or  four  inches  l>ehind  the  ears,  Tlie  hearing  is  not  affected  in  any 
case. 

I  talked  with  one  sheep  owner  who  told  me  that,  in  skinning  dis- 
eased sheep,  he  had  noticed  that  infiltrated  patches  ap|>eared  on  the 
body,  but  this  observation  was  not  verified  hy  several  others  who  w^ere 
familiar  with  the  disease,  nor  have  I  noticed  it  myself.  The  bowels 
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do  not  seem  to  be  disturbed,  except  that  they  are  somewhat  inactive, 
a  cotidition  probably  resulting  from  the  aecompan^ingf  fever.  The 
ioiiltratioo,  which  occurs  about  the  head,  consists  at  first  of  a  scrum, 
yellowish  in  color,  and,  as  the  disease  advances,  becomes  mixed  with 
blood  and  finally  results  in  a  thick  colored  pus.  This  pus  is  very 
sticky,  making  it  necessary,  at  the  beginning  of  the  convalescent 
stage,  to  wash  the  eyes  and  lips  with  warm  w^ater,  and  aj)ply  vaseline 
or  other  greasy  material.  There  is  always  a  profuse  discharge  from 
the  nose,  and  during  the  convalescent  stage  this  has  to  be  removed, 
on  account  of  its  sticky  nature,  to  allow  the  animal  to  l>reathc  more 
freely. 

Course. — Cases  that  end  fatal h'  run  from  six  to  thirty  hours. 

Jh'ohahh  came. — Among  sheep  owners  there  is  a  great  diversity  of 
opinion  as  to  the  probable  cause — such  as  atmospheric  influences,  cer- 
tain waters,  gases  emanating  from  the  ground,  insects  getting  into 
the  nose,  contagion,  overheating,  and  poisoning  by  plants.  After 
investigating  the  disease  as  best  I  could  under  the  circumstances,  the 
opportunities  for  which  were  somewhat  limited,  I  am  of  the  opinion 
that  it  is  caused  by  a  poisonous  plant,  basing  this  opinion  uixm  the 
facts  that  the  lips  are  the  first  parts  affected  and  that  the  swelling 
extends  backward  from  them.  Almost  every  sheep  owner  is  certain 
that  he  knows  the  localities  where  sheep,  if  driven  through  them,  are 
attacked  hj  this  disease.  In  some  of  these  localities  it  is  observed 
that  sheep  are  continually  grazed  with  inuiiunity  from  the  disease, 
but  when  strange  sheep  arc  allowed  to  graze  there  they  very  soon 
become  aflected. 

There  is  in  Oregon  an  old  sheep  trail,  known  as  the  ''Daley  road,*' 
running  east  from  Pilot  Ruck,  over  wiiich  hundreds  of  thousands  of 
beep  are  trailed,  and  along  whicb  some  years  ago  the  annual  loss 
imounted  to  C5  ])er  cent.  The  dangerous  part  of  this  trail  begins 
aliout  6  miles  east  of  Pilot  Rock  and  is  14  miles  long.  The  trail  is  on 
the  top  of  a  ridge,  and  sheep  are  continually  grazing  on  its  sides  and 
in  the  valleys  below.  Men  who  continually  graze  their  sheep  on 
either  side  of  this  trail  claim  that  if  they  drive  sufKciently  fast  to  heat 
them  they  will  have  big  head,  but  the  attack  is  not  so  severe  as  with 
strange  sheep.  The  sheep  owners  in  this  locality  even  point  out  a 
plant  which  they  claim  is  the  cause  of  big  head,  but  I  have  not  had 
the  opportunity  of  having  it  pointed  out  to  me. 

There  is  a  small  canyon  near  Wasatch,  Utah,  where,  if  sheep  are 
driven  ttirough  it,  over  one-half  of  the  herds  will  become  afTected, 
There  is  very  little  grass  here,  but  some  weeds,  and  the  soil  is  of  a 
reddish  brown  clay* 

Salina  Canyon,  near  Salina,  Utah,  is  another  place  where  nearly 
all  the  sheep  which  are  grazed  there  become  affected;  but  there  are 
hundreds  of  such  places  that  could  be  named.     One  ^ud\  \AsxQ5i., '^^^'t 
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Black  Rock,  which  I  have  seen  is  c-overed  with  the  poison  sago  lily, 
or  wild  sago  lilv;  but  in  Beveral  places  where  the  disease  exists  the 
poison  sago  does  not  gi*ow. 

Another  reason  that  confimis  my  belief  in  the  poison  theory  is  that 
this  disease  makes  its  appoai*ance  in  the  early  Rprin^  when  vefyetation 
is  starting,  and  the  plant  is  i^cldom,  if  ever,  seen  when  dead.  The  dis* 
ease  is  mast  common  in  April,  May,  and  June,  and  is  never  seen  on 
winter  ranfres,  although  a  few  case?^  may  be  seen  between  June  and 
Octol>er,  Many  owners  claim  that  the  disease  appears  after  a  stonn 
or  a  change  in  the  weather,  Init  just  as  many  say  that  they  have 
observed  it  during  steady,  unchangeable  weather.  I  liave  known  it  to 
appear  in  sheep  which  had  not  tasted  water  of  any  kind  (except  snow) 
for  a  week* 

Ec^ynomw  importance, — ^The  actual  loss  of  those  affected  runs  from 
1  to  65  per  cent,  but  from  the  knowledge  I  have  acquired  during  the 
past  few  months  I  would  estimate  the  average  deaths  at  about  IT  per 
cent  of  those  affect^'d.  The  lo.ss  Ls  augmented  because  of  blindness; 
tlic  sheep  wander  from  the  herd  and  are  devoured  by  wnld  animals. 
The  other  principal  lo^s  is  by  ewes  losing  their  lambs.  Sheep  which 
have  had  this  disease  will  not  begin  to  thrive  until  about  three  months 
after  their  recovery, 

Afje^  ci^sat,  and  condition.— KW  ages  are  similarily  affected,  except- 
ing lambs,  which  are  very  rarely,  if  ever,  affected.  The  majority  of 
sheep  owners  seem  to  think  that  wethers  are  more  gusceptible  than 
ewes,  and  that  ewes  with  lambs  are  less  susceptible  than  ewes  that  are 
not,  and  ,fat  sheep  more  than  thin  one^. 

Postmortem,—!  have  not  had  an  opportunity  to  hold  a  satisfactory 
postmortem. 

Treatment. — Treatment  differs  in  different  localities.  In  southern 
Utah  sheep  are  kept  moving  night  and  day,  and  an  effort  is  made  to 
keep  them  excited  by  }>orrowing  all  the  available  dogs  and  setting 
them  upon  the  sheep*  In  almost  every  other  lucality  in  the  West  it 
is  customary  to  allow  the  sheep  immediate  rest,  and  to  make  two  slits 
in  each  ear  to  allow  the  serum  to  escape,  severing  the  angular  veins, 
and  lancing  the  swelling  beneath  the  lower  jaw.  Mr.  J.  D.  Wood,  who 
is  probably  the  largest  sheep  owner  in  Idaho,  told  me  that  when  he  did 
this  the  loss  was  often  reduced  as  low  as  1  per  cent;  and  after  a  rest 
of  twenty-four  hours  he  was  usually  able  to  proceed  with  his  sheep. 


BLOOD  POISONIKG  (MALIGNANT  EDEMA)  IN  SHEEP  AND 
LAMBS  IN  NEW  ZEALAND/ 

J.  A.  GiLBOTH,  M.  R.  0.  V.  S., 
Chief  Veterinarian  for  New  Zealand, 

This  disease,  which  occurs  duriug  the  operations  of  shefiriiig  *sheep 
and  of  castnitin^  and  docking  lambs,  is  the  cause  of  considerable 
loss  annually  to  sheep  l>reeders  in  several  districts  of  the  colony.  In 
1K9B  a  leaflet  was  issued  dealing  with  the  disease  and  the  preventive 
measures  to  be  adopted.  Where  my  reconunendations  have  been  fol- 
lowed  there  has  lieen  little  or  no  trouble,  but  it  is  apparent  that  many 
owners  have  not  availed  themselves  of  the  services  of  the  department 
by  advising  us  in  time,  and  losses  have  been  considerable  in  conse- 
quence. Genemlly  the  first  thing  that  draws  the  owners  attention 
seriously  to  the  condition  of  his  flock  is  the  discovery,  in  from  thirty- 
six  to  foi-ty-cight  hours  after  docking  or  shearing,  of  a  few  dead  sheep 
lying  in  various  parts  of  the  paddocks.  Next  morning  he  finds  a  few 
more  dead,  and  so  on  for  three  or  four  days,  when,  as  a  rule,  the  mor- 
tality ceases, 

Symptams. — On  account  of  the  gregarious  habits  of  the  sheep,  an 
ailing  animal,  unless  exhilnting  very  violent  symptoms,  is  easily  over- 
looked. In  the  early  stages  of  this  disease  the  animal  seems  listless, 
^disinclined  to  move  about,  and,  if  the  sun  is  shining  strongly^  prefers 
to  lie  IP  the  shade.  If  forced  to  move,  the  hind  legs  are  drawn  forward 
witli  a  peculiar  stiff*  dragging  motion,  as  if  there  were  no  joint?^.  There 
arc  slight  uuiscular  tremors  all  over  the  body,  which  become  spas- 
modic as  the  disease  progresses.  If  the  flock  be  driven  about  nmch, 
the  diseased  animal  soon  shows  signs  of  great  fatigue,  ultimately  drop- 
ping to  the  ground  thoroughly  exhausted.  The  breathing  is  fast  and 
painful,  being  maintained  more  by  a  series  of  spasmodic  jerks  than 
by  2Lj\y  regular  act.  The  pulse  is  quick  and  weak;  the  tempemture  is 
very  high,  registering  lOG'^  to  108^  F*,  showing  acute  fever;  the  eyes 
close,  and  the  whole  face  is  expressive  of  pain»  Gradually  the  spasms 
cease  and  coma  sets  in,  resulting  in  death.  The  scrotum  and  sur- 
rounding skin  right  along  the  floor  of  the  abdomen  and  between  the 
hind  legs  become  swollen  and  black.  This  gangrenous  tissue,  when 
present  before  death,  can  be  peeled  off  withtmt  pain  to  the  aniniaL 

•Thia  paper  waa  transtnilted  to  this  Bureau,  through  the  Departiiieiit  of  State, 
by  Hon.  Frank  Dillingham^  liiiited  JStatca  eongui  at  Auckland, 
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Ob  postmortem  examination  \'arioas  conditions  are  met  with.  The 
animals  are  geoenill y  found  to  be  among  the  best  of  tlie  flock  and  in 
fairly  ^ood  condition.  The  scrotal  and  perineal  regions  in  lambs 
(between  hind  legs  and  below  tail)  are  alwaj^j^,  or  almost  always,  gan- 
grenous, this  condition  extending  along  to  the  floor  of  tlio  chest,  and 
Komctimes  implicating  the  tiiil.  Many  of  the  muscles,  genemlly  those 
of  the  shoulders,  haunches,  and  loins,  are  dark  in  color  and  infiltrated 
with  a  blacky  watery  fluid.  The  intestines  are  generally  healthy, 
though  sometimes  the  perit^^neum  is  inflamed.  The  spleen  and  liver 
are  in  the  usual  condition  after  death j  due  to  febrile  disturbance.  In 
the  chest,  either  the  pleune  (coverings  of  the  lungs)  or  pericardium 
(covering  of  the  heart)  are  often  inflamed,  witli  occasionally  a  libri- 
nous  exudation,  causing  the  surfaces  to  adhere.  The  following  descrip- 
tion, by  Mr.  Reakes,  Government  veterinarian,  of  an  outbreak  in 
sheep  after  shearing,  is  fairly  typical; 

At  the  end  of  December  1  received  instructions  to  visit  a  fittation  in  the  Mackenzie 
count  ry,  where  seritjtis  mortality  was  oceurnii^  among  .'^heep  iinmediately  after  shear- 
in|f.  On  arrival  I  fouiitl  that^  owing  to  the  large  nmiil>er  of  dcathi?,  shearing  had 
been  entirely  suspendei:!.  About  4,000  ehcep  had  l>Len  t«hom»  of  which  8ome  300  hisd 
died.  I  was  infonned  that  the  affected  aniraala  exiijbited  tfie  firet  symptoms  in  from 
twenty-four  to  forty-eight  houra  after  l>eing  shorn,  and  ufiually  lingered  two  or  three 
dciys  before  d)iag.  The  first  noticeable  f^ymptom  was  an  etleinatous,  rapidly  spread- 
ing ewelling,  always  in  conjunction  with  aed  in  proximity  to  a  wound  from  the 
Bhears.  It  wai?  noticed  that  if  this  occurred  on  the  lower  purtioii  of  the  liudi  the  ani- 
mal frequently  recovered,  whereas  if  higrh  up  on  the  limb  or  on  the  umier  i*art  of  the 
bo<ly  death  was  an  inviirial4e  result*  ^\'hen  tliese  edematous  swell inga  were  incised 
during  life,  a  clear,  serous  fluid  exuded,  but  after  death  this  fluid  was  blood  stained. 
The  swelliuga  oeeaaionally  ruptured  during  life,  discharging  a  piortion,  if  not  all^  of 
tlieemitained  fluitj,  thia  l>eiiig  often  followed  by  recovery.  The  sheep  apr>e^red  dull, 
off  feed,  and  semicomatopo.  The  eame  trouble  had  occurred  at  shearing  time  for  at 
lea^  five  years  past,  and  in  the  preceding  three  year»  the  mc^rtality  had  l>een  as  heavy 
as  wHiS  the  ca«e  thia  year.  Before  coniioencing  shearing  the  whole  of  the  shed  had 
been  thorou^'bly  washed  oil t  with  a  wtrong  solution  of  Jeyes's  tluid,  the  characteristic 
odor  of  whiih  wa.^  obtrut-ively  apparent  on  entering  the  building. 

Previous  to  pliearing^  the  whole  of  the  sheep  had  been  remarkably  healthy,  the 
total  loss  during  the  past  year  being  only  2  iK;:r  cent,  these  ilying  from  shortage  of 
feed  and  exposure  during  the  winter.  Everything  jKiinted  to  a  contamination  of 
either  the  t?hc^l  or  yarda  (probably  the  latter)  being  rcj^ponsible  for  the  trouble.  On 
thift  at«9mnption  I  obtained  four  unshorn  wethers,  and  in^Knilated  each  in  the  thigh 
with  5  c.  c.  of  water  in  which  earth  from  the  surface  of  the  yards  had  been  stirred. 
The  bulk  of  the  solid  luatter  was  allowed  to  precipitate,  and  the  muddy  colored  fluid 
injected.  Next  day  all  four  were  showing  various  degrees  of  lameness,  with  heat 
2nu\  ewcUiug  at  the  seat  of  inoculation*  Some  three  days  after  one  of  these  died, 
showing  similar  Hynii>toms  to  the  sheeji  infected  after  shearing.  The  remainder, 
after  being  sick  some  days?,  recovered.  As  a  result  of  the  investigation  I  strongly 
advised  tlie  owner  to  build  an  entirely  new  shed  and  yarda  at  a  distance  from  those 
then  in  use,  a  course  which  he  expressed  himself  determined  to  follow.  The  remain- 
der of  his  sheep  were  shorn  at  a  neighbor's  shed,  no  further  trouble  occurring. 

Caiist\ — In  my  annual  rcpcirt  for  1900 1  have  demonstrated  the  cause 
of  blood  poisoning  to  be  a  micro Ije  known  as  the  malignant  edema 
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bacillus  (  Mlmon  septique  of  Pasteur).  This  organism,  which  h  found 
in  many  dirty  3^ards,  swampy  soils,  etc.,  on  gaining  entrance  to  the 
S3\stem  of  almost  any  animal  by  means  of  a  wound,  rapidly  increases 
in  numbt^rs,  producing  gangi'ene,  or  death,  of  the  part  uifected  iirst, 
and  ultimately  the  death  of  the  animal. 

Curative  treatment,— This  is  pnietieally  oseless,  being  rarely  suc- 
cessful, even  in  the  human  patient,  where  every  care  can  be  tiikenand 
expense  is  of  no  moment.  Preventive  measures  can  he  adopted, 
however,  and  lie  re  much  that  is  beneficial  may  be  accomplished  with 
the  exercise  of  a  little  care  and  trouble. 

Preventhe  mmsure^. — Being  organisms  capable  of  producing  s|x>res 
(seeds),  the  Imcilli  have  great  resisting  power,  and  in  all  prol>ability 
may  remain  for  years  in  the  soil.  The  practice  of  leaving  carcasses 
of  animals  dead  of  this  disease  lying  on  the  paddocks  to  X'ot  and  to 
be  torn  to  pieces  by  hawks  is  very  pernicious.  As  a  result  fresh  cen- 
ters of  infection  are  formed  through  the  absoi*ption  of  the  bacilli 
by  the  earth,  and  probably  the  disease  is  spread  to  considerable 
distances  by  the  carrion  Iiawks,  directly,  through  dropping  portions 
of  the  flesh,  and  indirectly,  possi}>ly,  through  the  bucitli  passing  out 
of  the  intestinal  canal  of  the  liawk,  uninjured,  among  the  feces.  One 
means  of  prevention  strongly  indicated,  therefore,  is  the  destruction 
of  tlie  carcasses  of  animals  whleli  have  succumbed  to  this  disease  b}^ 
efficient  burial  or  by  fire.  It  would  appear  that  in  most  instances  the 
contagion  is  present  in  the  yards  or  surroundings  of  the  wool  sheds, 
and  is  consequently  extreniel}^  difficult  to  get  rid  of*  In  order  to  do  so  it 
would  be  necessary  to  employ  some  means,  such  as  the  follow^ ing: 
Remove  the  surface  soil  of  the  yards  and  surroundings  to  a  depth  of 
about  0  inches  and  place  in  a  heap,  where  it  should  be  thoroughly 
mixed  with  quicklinir,  Then  saturate  the  fresh  surface  exposed  with 
a  strong  solution  of  crude  carbolic  acid  or  of  some  nonpoisonous  disin- 
fectant sheep  dip,  that  which  remains  after  the  usual  sheep-dipping 
operations,  where  such  a  dip  is  employed,  being  admirably  suited  for 
such  pui-pose.  It  would  be  advisaljle,  al>iO,  thorougld}'  to  clean  the 
floors  and  walls  of  the  sheds,  and  apply  strong  hot  lime  wash,  with 
which  should  be  mixed  some  powerful  disinfectant,  such  as  cioide  car- 
bolic acid  in  the  proportion  of  1  to  50.  Along  with  the  above  pre- 
cautionary measures  it  is  absolutely  necessary  to  adopt  some  means  of 
preventing  the  germs  from  gaining  entmnce  into  the  flesh  cuts  made 
by  the  shears  or  the  docking  or  castrating  knife.  In  the  shearing  shed 
it  should  be  imperative  that  the  shearer  on  making  a  cut,  especially  in 
the  region  of  the  breast  or  legs,  should  immediately  apply  some  tar  or 
other  antiseptic  to  the  wound.  This  practice  is  in  force  in  several 
sheds  with  distinct  advantage,  but  In  many  no  precautions  whatever 
are  taken.  For  lambs  at  docking  and  eastmting  time  1  recommended, 
seven  years  ago,  the  application  of  carbolized  oil  to  th^  \sovkw^^  owXkia 
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scrotum  and  tail  before  releasing  the  animal  after  the  operation,  and 
where  this  has  been  acted  upon  the  benefits  have  been  marked* 
Docking  and  tailing  knives  should  be  boiled  before  use.  In  several 
instances  this  disease  has  been  prevented  from  occurring  in  lambs 
through  castrating  in  temporary  yards  made  of  movable  hurdles  sit- 
uated in  a  fresh  paddock;  but  I  have  known  cases  where  this  was  to  be 
found  in  the  adjacent  swamps,  where  probably  in  former  years  animals 
had  died  of  the  same  disease,  and,  the  carcasses  being  left  to  rot,  the 
water  had  gradually  disseminated  the  germs  throughout  the  swampy 
area.  The  lambs,  feeling  weak  from  loss  of  blood,  had  taken  to  the 
shelter  of  the  long  tussocky  grass  growing  in  these  swampy  areas,  and 
the  wounds  coming  in  contact  with  the  infected  ground  had  become 
contaminated.  This  demonstrates  the  necessity  for  using  antiseptic 
applications  even  when  temporary  yards  are  employed,  and  for  keep- 
ing sheep  and  lambs  after  the  operation  in  a  paddock  free  from 
swampy  patches. 
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FEDEBAL  INSPECTION  OF  FOBEIGX  AND  INTERSTATE 
SHIPMENTS  OF  LIVE  STOCK. 

By  D,  K  Salmok,  D.  V.  M.» 
(Mef  of  Bureau  of  Animal  Industry. 

The  stockmen  of  the  United  States  have  built  up  one  of  tlie  greatest 
industries  that  ha.s  ever  lieen  established  by  the  lalx>r  and  perseverance 
of  mankind.  It  is  an  industry  which  extends  from  the  forests  of 
Maine  to  the  wheat  fields  of  Oregon,  and  from  the  Great  Lakes  on 
our  northern  border  to  the  Gulf  and  Rio  Gmnde  on  the  .south.  It 
represents  not  alone  the  efforts,  self-deaialj  and  endurance  of  this 
generation,  but  also  the  magnificent  achievements  of  our  fathers  and 
grandfathers. 

The  meeting  of  the  International  Live  Stock  Association,  w^hich  was 
lield  at  Chicago  last  November,  was  the  means  of  Viringing  together 
the  very  finest  specimenSj  or,  as  the  French  would  say,  the  cream  of 
the  cream,  of  all  the  >)reeds.  It  was  indeed  a  great  opportunity  to 
observe  the  trafiic  of  the  wonderful  market  at  Chicago  and  to  appre- 
ciate the  perfection  to  which  our  breeders  have  brought  the  leading 
types  of  horses,  cattle,  sheep,  and  hogs.  At  the  sales  of  purebred 
stock  in  Chicago,  buyers  stand  ready  to  pay  $1,000  or  even  ¥5,000  for 
a  single  animiil,  and  one  is  impressed  as  nowhere  else  with  the  magni- 
tude and  value  and  imix>rtince  of  the  live-stock  industry.  But  Chicago 
is  not  the  only  market  where  such  transactions  can  be  witnessed. 
Similar  products  of  the  farm  and  ranch  are  pouring  in  a  continuous 
stream  into  the  markets  of  San  Francisco,  Denver,  Fort  Worth,  New 
Orleans,  Kansas  City,  St.  Joseph,  Omaha,  Sioux  City,  St.  Paul,  Mil- 
waukee, St.  Louis,  Louisville,  Cincinnati,  r*ittsburg,  Cleveland,  Buf- 
falo, Boston,  New  York,  Phihidelphiu,  Baltimore,  Riclmioud,  Atlanta, 
and  many  other  cities.  It  is  only  by  looking  upon  the  busy  scenes  of 
these  great  centers  of  trade  that  wo  can  realiise  the  great  aggregate  of 
the  American  live-stock  industry  and  the  tremendous  volume  of  inter- 
state and  foreign  commerce  which  flows  from  it. 

Where  are  the  sources  of  these  streams  of  animals  which  flow  into 
the  Chicago  stock  yards?  Y%vy  few,  comparatively,  originate  in  the 
8tate>  of  Illinois;  the  great  majority  come  from  other  States — *\Viscou' 
sin,  Minnesota,  the  Dakotas,  Montana,  Idaho,  Wyoming,  Nebraska,  Iowa, 
Kansas,  Colorado, Texas,  and  even  far-away  New  Mexico  and  Arizona, 
There  is  seen  at  Chicago  not  merely  a  local  trade,  not  a  trade  affe-o.ivw'^ 
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oiil)^  the  one  State  of  Illinois,  but  the  trade  of  the  nation.  The  Chicago 
stock  yiinls  iw  one  of  the  principal  channels  of  our  iiUerstiite  eommerce. 
If  the  naturut  and  ea.sy  flow  of  this  commerce  is  blocked  or  obstructed 
or  made  more  ditlieult  or  expensive,  the  effect  is  felt  as  quickly  and  as 
8eriou>H|y  in  Idaho,  Wyoming,  Colorado,  or  Arizona  as  in  Illinois. 
There  never  has  been  a  time  in  the  histor}"  of  the  world  when  distant 
sections  have  been  brought  so  close  together  by  rapid  transportatiou 
and  quick  communication  as  tlicy  arc  to-day,  and  conset^uently  there 
has  never  been  a  tunc  when  the  remotest  sections  of  our  country  par- 
ticipated  to  the  same  extent  in  the  nation's  commerce  or  when  they 
were  as  interested  as  now  in  having  that  commerce  everywhere  and 
at  all  times  free  from  unnecessary  restrictions  and  burdens. 

The  volume  of  the  interstate  and  export  traffic  in  animals  and  their 
products  at  this  time  is  so  large  that  it  is  incomprehensible.  We  have 
figures  that  represent  it  with  comparative  accuracy,  but  few  minds  can 
grasp  the  significance  of  these  figures  or  appreciate  their  bearing  upon 
the  welfare  and  prosperity  of  the  country  as  a  whole.  That  this  enor- 
mous trade  is  essential  to  the  best  interests,  not  only  of  the  live-stock 
industr3%  but  of  transportation  companies,  stock-yard  companies,  banks, 
merchants,  and  other  allied  business  enterprises,  reaching  and  acting 
upon  all  parts  of  our  social  fabric,  can  be  demonstrated  by  a  few  fig- 
ures. There  were  received  at  the  one  stock  yard  of  Ohici^go  last  year, 
in  round  numbers,  91),000  horses,  2,9i>0,(>o6  cattle,  3,50OJK;k>  sheep, 
and  8,000,000  hogs.  If  these  animals  could  be  gathered  together  on 
the  roads  of  the  country,  the  horses  going  ahead  two  abreast,  as  ordl- 
ntirily  driven,  arid  the  cattle,  sheep,  and  hogs  following  them  in  the 
same  order,  it  is  estimated  that  there  would  be  a  solid  block  of  ani- 
mals 5  feet  wide  and  5,0<X)  miles  long.  At  the  rate  of  3  miles  an  hour 
for  eight  hours  a  day  it  would  require  eight  months  for  this  procession 
to  pass.     Such  Is  the  trade  of  the  Chicago  market  alone. 

Another  illustration  of  this  subject  is  drawn  from  the  figures  of  the 
Federal  meut-inspectiou  service.  This  inspection  is  applied  to  the  car- 
casses of  animals  slaughtered  for  the  interstate  and  foreign  trade.  It 
is  maintained  in  51  cities  and  at  156  slaughtering  establishments. 
There  w^re  inspected  in  this  service  last  year  5,000,000  cattle,  0,000,000 
sheep,  and  24,000,000  hogs.  The  total  number  of  animals  inspected 
at  time  of  slaughter  during  the  year  was,  in  round  numbers,  37,000,000, 
This  will  give  an  idea  of  the  meat-inspection  work  of  the  Bureau  of 
Aninaal  Industry,  and  at  the  same  time  it  pictures  the  vast  dimensions 
of  the  interstate  and  export  trade  in  animal  products  at  the  present  day. 

Our  expo  it  trade  in  animals  and  animal  products  is  conducted  on 
the  same  immense  scale,  and  the  few  figures  following  will  serve  to 
show  how  large  it  is  and  of  what  it  consists.  Last  year  wc  exix>rted, 
in  round  numbers,  the  following:  Cattle,  459,000,  worth  $37,500,000; 
horses  and  mules,  116,600,  worth  $12,000,000;    sheep,  298,000,  worth 
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$1,900,000.  The  total  exports  of  live  animals,  incladiiig  fowls,  were 
valued  at  $52,05S,S7^^.  In  iiddition  to  livo  animals,  we  oxparted  the 
following  animal  products:  Of  moatH  of  various  kinds,  §113^778,11*5; 
animal  fats  and  oils,  $00,518,176;  dairy  products,  $9,403,722;  miscel- 
lanooLis  animal  productsj  $12,129,851).  The  grand  total  of  anhnuls  and 
animal  products  exported  during  the  year  reached  a  value  of  $253,- 
888,746— over  a  quarter  of  a  billion  of  dollars.  After  increassing  our 
breeding  stock,  after  feeding  our  70,000,000  of  people,  this  is  the  sur- 
pliLS  product  of  tlie  live-stock  industry  which  we  sent  to  the  markets 
of  other  hinds.  It  is  more  than  the  totiil  exports  of  this  country  in 
any  one  year  previous  to  1850. 

The  abo\'e  figures  arc  more  eloquent  than  words,  and  it  is  vain  to 
undertake  to  enlarge  upon  them  or  to  make  their  meaning  more  appar- 
ent. They  show  in  the  clearest  light  the  heritage  that  is  the  stock 
raiser's — his  to  enjoy,  Iiis  to  profit  by,  his  to  hand  over  un  mi  paired  to 
the  succeeding  generation.  It  is  something  more  than  a  mere  posses- 
sion; it  is  a  trust,  upon  the  proper  administration  of  Mdiich  depend.s 
the  welfare  of  succeeding  generations. 

What  is  the  Government  doing  in  the  way  of  inspection  to  protect 
and  facilitate  this  enormous  traffic?  The  extent  of  the  meat  inspec- 
tion which  is  maintained  in  order  to  prevent  the  shipuu^nt  of  diseased 
and  unwholesome  meat  from  one  State  to  another  or  to  foreign  coun- 
tries has  already  been  shown,  l)ut  it  may  be  stated  here  that  this 
inspection  is  conducted  for  two  purjTOses — to  protect  the  health  of  the 
consumer  and  to  uphold  the  reputation  of  our  meats.  In  addition  to 
this,  there  is  an  iaspectioo  of  the  live  animals  wliicli  go  alu'oad  and  of 
the  ships  which  carry  them.  Export  catth}  are  inspected  and  marked 
with  metal  tags  in  their  ears  in  the  stock  yards.  These  are  then 
loaded  in  clean  cars,  and  their  shipment  is  officially  announced  to  tlie 
inspectors  whose  .stations  they  will  pass  on  the  way  to  the  seaboard. 
Their  coming  is,  therefore,  expected  at  each  station  on  the  route,  their 
handling  is  watched,  and  they  go  under  strict  and  constant  supervi- 
sion to  their  places  on  the  ocean  steamship*  The  Government  certities 
that  these  cattle  are  free  from  contagious  disease,  that  is,  that  they 
are  neither  diseased  nor  have  lieen  exposed  to  disease.  Horses  and 
sheep  are  inspected  in  very  mucli  the  .same  manner. 

It  is  also  necessary  to  inspect  the  vessels  in  order  to  ascertiiin  that 
the3^  are  free  from  infection,  since  all  of  these  vessc^ls  go  to  foreign 
port^  and  may  there  take  on  board  animals  or  hides  or  other  products 
liable  to  carry  contagion.  It  is  also  found  desirable  to  supervise  the 
fitting  of  these  ships,  to  require  the  pens  and  stalls  to  be  of  sufficient 
size,  the  framework  strong  enough  and  properly  fastened  to  the 
decks,  the  alleys  of  pn»per  width,  the  ventilation  ample  to  insure 
against  suffocation,  the  feed  and  water  supply  sufficient  for  the  voyage, 
and  the  number  of  attendants  such  that  the  animals  uuiy  be  re^uWwVa 
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fed  and  watered.  It  is  ouly  by  the  rigid  enforcement  of  these  rogdl 
lationa  that  it  ha.s  l>eeu  po.^sible  to  hold  tlie  trade.  Lust  year  a  thou- 
saud  ships  carrying  live  atock  were  inspected  and  allowed  to  clear  from 
the  ports  of  the  United  States,  having  complied  with  the  requirements. 
To  illustrate  something  of  what  lias  been  accomplished  by  this  inspee* 
tion  for  the  benefit  of  the  live  stock  industry,  it  may  be  said  that  not 
only  has  the  trade  been  preserved,  but  it  has  been  increased,  and  the 
reduction  of  insui-ance  on  the  cattle  alone  is  more  than  twice  as  much 
as  the  whole  appropriation  for  the  Bureau  of  Animal  Industry* 

The  Government  also  inspects  animals  coming  into  this  couotry,  in 
order  to  guard  our  live  stoi^k  so  far  as  possible  from  imported  conta- 
gion,  It  maintains  quarantine  stations  at  the  principal  ports,  where 
ca.ttle  from  most  parts  of  the  world  are  detained  for  three  months  and 
where  other  animals  are  held  for  fifteen  days.  There  were  1,165  farm 
animals  quai-antined  during  the  last  year  and  116  menagerie  animals. 

It  is  extremely  important  at  this  time  that  every  precaution  should 
be  taken  to  keep  out  disease,  because  with  foot-and-mouth  disease  and 
pleuropneumonia  prevalent  in  Europe,  with  South  Africa  overrun  with 
rinderpest  and  pleuropneumonia,  with  South  America  harboring  foot- 
and-mouth  disease,  with  pleuropneumonia  exlnting  in  Australia,  and 
with  rinderpest  and  foot-and-mouth  disease  reported  from  the  Philip- 
pines, we  are  now  almost  surrounded  with  these  destructive  plagues* 
and  it  would  appear  that  nothing  less  than  eternal  vigilance  can  pre- 
serve us  from  then], 

If  foot-and-mouth  disease  or  rinderpest  should  appear  among  the 
cattle  of  the  United  States,  we  would  at  once  lose  our  export  tmde  in 
Uve  animals,  worth  ^5»),OMO,00^0  a  year,  as  Argentina  lost  hers,  and 
we  might  also  lose  our  meat  trade,  worth  $100,000,000  a  year.  In 
addition,  we  should  have  the  ravages  of  these  diseases  and  a  dishearten- 
ing struggle  of  years  to  rid  ourselves  of  the  contagion*  But  notwith- 
standing these  dangers  there  are  people  of  influence  and  intelligence 
who  insist  on  bringing  animals  from  the  worst  infected  countries,  and 
TV  ho  mve  over  the  inconvenience  of  quaruntine  as  thout^'h  their  little 
l^ei'sonal  interests  were  alone  to  be  considered. 

In  this  connection  a  few  words  may  l»e  said  concerning  tul>ercul 
the  writer  fully  realizing  the  difference  of  opinion  which  exists  am< 
breeders,  and  the  prejudice  which  has  been  established  hy  exaggerated 
and  false  reports  concerning  the  action  of  the  Department  of  Agricul- 
ture. The  best  authorities  in  Europe,  after  having  had  experience 
with  pleuropneumonia,  foot-and-mouth  disease,  and  rinderpest,  tell  ua 
that  tuberculosis,  when  it  has  once  thoroughly  permeated  the  herds  of 
a  country,  causes  greater  losses  in  a  series  of  years  and  Ls  more  diffi- 
cult to  control  than  any  other  disease  of  animals.  In  some  of  ibe 
European  countries  over  30  per  cent  of  the  slaughtered  cattJe  are 
tul>erculous,  and  the  loss  from  condemned  meat,  loss  of  flesh  in  the 
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living  aoimak,  and  shrinkage  of  the  milk  are  euormous.  In  thi'  United 
States,  with  the  name  numlior  of  diseiised  animals^  the  loss  would  bo 
far  heavier,  because  our  people  will  not  cat  dis5ea.sed  moat,  as  tht^y  do 
in  Europe.  With  the  mo.st  lilnnul  views  which  would  l>e  toloratinl  in 
this  country  concerning  thi»  fitness  of  tuberculous  carcasses  for  edible 
beef,  it  would  Ik?  nccej?8ary  utterly  to  condemn  and  destroy  from 
one-third  to  one-balf  of  the  affected  i^rcassi^s.  We  now  destroy  al»out 
5,tX)0  carcasses  a  year,  worth  a)x>ut  $250,000,  but  if  tuberculosi^s  were 
as  prevalent  liere  as  in  Europe,  we  shuuld  be  conipelled  to  destroy,  at  the 
lowest  estimate.  G50,oOO  carcases,  worth  1^32,500,000.  But  this  is  not 
all,  for  ft  i.s  proved  beyond  quej^tion  that  tu))erculosi.s  in  hogs  increases 
in  direct  projx>rtion  to  tubereulosLs  in  cattle;  and  if  we  had  but  6  i?er 
cent  of  tulterculous  hogs  and  were  eompelled  to  condemn  half  of  tlu»ni, 
the  loss  would  Im  over  $7,500,*M)O*  In  addition  to  this  lot>s  of  meat, 
amounting  to  ^vKK*MM),0(X>  a  year,  we  would  be  compelled  to  suffer  the 
loss  of  thoroughbred  and  dairy  stock,  and  the  shrinkage  in  Hesh  tu^d 
dairy  products  which  it  is  impossible  to  estimate,  but  which  would 
certainly  Ik^.  a  large  sum.  Now,  laying  aside  all  prejudice  and  precon- 
cei>  t'd  opinions,  and  looking  at  tliis  as  a  business  proj)usition,  is  it  not 
wortli  our  while  and  is  it  not  our  duty  to  try  every  means  in  our  power 
to  avoid  tlie  establishment  of  conditions  here  which  would  inevitably 
bring  such  a  loss  upon  us? 

Thei'e  is  no  fact  Ixjtter  established  to-day  than  that  tuberculosis  is  a 
ctmuuunicablo  disease.  Every  diseased  herd,  every  diseased  animal, 
if*  a  center  from  whirh  the  disease  may  spread.  For  a  few  years  past 
this  coutttr}-  has  been  the  dumping  ground  for  tubercu!ou>s  cattle  f rum 
Great  Britain  and  Canada.  When  the  Bureau  of  Animal  Industry 
liegari  testing  Canadian  cattle  through  its  own  inspi»ctors,  it  found  that 
25  per  cent  of  the  purebred  stock  offered  for  importation  I'csponded 
to  the  test,  while  in  some  of  the  British  herds  60  per  cent  was  found 
affected.  If  we  continue  to  admit  such  cattle,  how  long  will  it  be  until 
our  herds  are  a^  Imdlj  diseased  as  the  European  herds?  This  is  one 
of  the  niont  important  questions  now  before  stockmen.  It  is  one 
wbicli  vitally  affects  their  welfare,  and  it  is  one  wliich  they  can  not 
afford  to  have  decided  by  the  very  few  men  who  are  interested  in  the 
importatiiui  of  diseased  cattle  or  who  favor  it  for  any  other  reason. 
It  was  said  fifteen  years  ago,  when  there  was  so  much  trouble  and  loss 
fixjm  pleuropneunnmia,  that  the  cattle  of  this  country  were  as  good  as 
any  in  the  world,  and  that  we  should  follow  the  example  of  Great 
Britain  and  exclude  foreign  ciittle  from  uur  territory.  The  writer  did 
not  think  our  live-stock  industry  was  prepared  for  such  a  radical 
policy  at  that  time;  but  our  advance  lias  been  immeasurable,  and 
to-day  we  are  in  a  position  tf>  maintain  and  improve  the  herds  of  all 
ttie  valuable  breeds  without  the  addition  of  fresh  blood  from  foreign 
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landH,  We  are  saying  to  the  countries  on  the  soutli  of  us,  and  tiiith- 
fully,  that  they  can  buy  as  good  cattle  here,  and  often  better  ones, 
than  they  can  in  any  other  part  of  the  world.  Then  why  should  we 
conthrae  these  importations,  which  are  of  doubtful  ))eneiit  and  often 
injuriou.s? 

hi  addition  to  the  purebred  cattle,  there  were  imported  under  Fed* 
cral  in8i>cction  from  Canada  40,()iK)  cattle,  200,000  sheep,  and  3,200 
horses,  and  from  ilexico,  100,000  cattle,  2,700  sheep  and  goats,  and  100 
horses* 

In  the  interstate  inspection  the  Federal  Government  has  a  service  to 
prevent  the  spread  of  sheep  scab,  and  in  this  service  8,000,000  sheep 
were  inspected,  and  more  than  1,000,000  were  dipped  under  the  super- 
vision  of  the  inspectors  because  they  were  diseased  or  had  been 
exposed.  There  is  another  service  to  prevent  the  spread  of  Texas 
fever,  and  in  this  service  1,160,000  cuttle  from  the  fever  district  were 
inspected  and  shipi>ed  under  sui)€rvision  and  quarantine  regulations 
for  slanglitrr,  while  307,000  catth:*,  which  originated  in  Texas  outside 
of  the  fever  district,  were  inspecU^d  and  permitted  to  be  moved  north 
for  grazing. 

Tills  is  a  lirief  resume  of  the  inspection  work  of  the  Bureau  of  Ani- 
mal Industry.  The  pui-posc  of  this  paper  is  to  show  the  extent  to 
which  the  Federal  Government  has  acted  in  this  matter,  and  how  com- 
pletely it  has  covered  all  bmnches  uf  interstate  and  foreign  commerce 
wlucli  need  regulation.  Notwithstanding  this  complete  and  efficient 
service,  some  of  the  States  have  duplicated  this  interstate  inspection 
of  cattle  from  the  South  and  Southwest.  They  have  not  only  pro- 
vided that  the  State  inspectors  shall  inspect  cattle  coming  into  those 
States,  but  also  cattle  which  are  going  across  their  territory  for  other 
States  bcytmd  their  boundaries.  And  tiiey  liave  gone  Ix-yond  the  mere 
inspection,  and  have  levied  a  tax  or  inspection  fee  upon  the  cuttle 
inspected.  This  action,  and  particularly  tlie  tax,  is  a  great  burden  to 
tlie  trade,  and  it  is  a  serious  blow  to  the  cattle  industry  of  the  South, 
already  handicapped  by  the  presence  of  the  fever  district.  The  State 
inspection  is  unnecessary;  the  Federal  inspection  is  at  least  as  good  as 
that  of  any  of  tlie  States,  and  the  States  whicli  have  established  this 
inspection  are  fully  protected  by  the  Federal  inspection. 

There  is  no  question  of  greater  importance  before  cattle  raisers  at 
this  time  than  what  shall  be  done  with  reference  to  the  attempts  of 
individual  States  to  regulate  and  restrict  and  !)urden  interstate  com- 
merce in  animals  and  animal  products.  The  extent  to  which  States 
may  go  in  this  direction  is  a  question  which  in  one  form  or  another 
is  as  old  as  our  Government.  It  vexed  and  troubled  our  forefathers, 
and  it  was  one  of  the  principal  factors  which  led  to  the  downfall  of 
the  form  of  government  known  as  the  Confederation,  which  existed 
during  the  Kevolutionary  war  and  for  several  years  afterwards.     Case 
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after  case  has  been  deckled  by  the  Supreme  Court  of  the  United  States 
in  unmiistiikiible  language,  but  still  State  restrictions  and  State  taxes 
I  are  imposed,  and  it  is  found  that  8ome  new  a-^pcct  of  the  question  is 
Ipresented  which  demands  consideration  on  its  own  merits. 
I     When  these  State  laws  for  the  inspection  of  interstate  shipments  of 
llive  stock  and  the  levyin^,^  of  fees  for  such  inspection  were  lirst  brought 
Ito  the  attention  of  the  Department  of  Agriculture,  the  inspectors  of 
Ithe  Bureau  of  Animal  Industry  were  instructed  that  such  laws  were 
"probably  uuconstitiitiorml,  and  that  they  should  not  assist  in  their 
enforcement  or  in  the  collection  of  the  fees.     They  were  further  in- 
structed to  advise  shippers  that  they  could  probably  obtain  relief  by 
going  to  the  courts.     These  instructions  have  aroused  great  indigna- 
tion in  certain  quarters,  and  it  will  be  of  interest  to  state  as  briefly  as 
possible  the  reasons  for  taking  this  action. 

Mr.  Webster,  who  did  so  much  in  his  day  to  expound  tliQ  Constitu- 
tion^ is  reported  in  U  Wheaton,  page  11,  as  having  held  in  bis  argu- 
ment Ijcfore  the  Supreme  Court  in  the  celebrated  case  of  Gibbons  t\ 
Ogden  that^- 

Few  thin-iH  were  bstter  known  thau  the  iinmetliatc  i-aii^efi  whieh  li'<l  to  the  ii«h>i> 
lion  oi  the  present  Cons?txliition;  and  he  thought  nothing  clearer  tlian  that  the  pre- 
vaiUng  motive  was  to  regulate  commerce,  to  rei?cue  it  from  tlie  enibarnissing  and 
destructive  consequences  re^ultin^  fnjm  the  lei^islatioix  of  &>  many  different  States, 
and  to  place  it  under  the  protection  of  a  uniform  law.  The  great  objects  were  com- 
merce and  revenue,  anrl  tii€*y  were  olijects  indissoluhly  connected.  *  *  -'t  The 
States  couhl  still  [that  ii^,  under  the  ConftHleration]  each  for  itt?elf  regulate  commerce, 
and  the  consequence  was  a  per^n^ual  jarring  and  hoslihty  of  coinmercial  regulation, 
*  *  *  Over  wtiatever  other  interests  of  the  coujitry  thit5  Government  may  diffuse 
its  benefitb^  and  its  lilei«sing?,  it  will  always  be  true,  as  matter  of  hi.storical  fact,  that 
it  had  it«  irumediate  origin  m  the  necessities  of  commerce;  and  for  ita  immeiliat© 
object,  the  relief  of  thoee  necessities,  by  removing  their  causes,  and  by  establisljing 
a  uniform  and  steady  pystem<     *    ♦    ♦ 

We  do  not  find  in  ibe  liiatory  of  the  formation  and  a^Ioptiou  of  the  Constitution 
that  any  man  speaks  of  a  general  concurrent  power  in  the  regulation  of  foreign  and 
domeslie  trade  a?  Htill  residing  in  the  States.  The  very  object  intended,  more  than 
any  other,  \^as  to  take  away  such  jMiwer.  If  it  Imd  not  t*o  jirovided,  the  ConBtitution 
would  not  have  been  worth  accepting. 

Jlr.  Webster  eould  not  have  made  the  ease  clearer  if  he  had  had  in 
mind  the  State  re^adatiuns  whieh  are  now  irritating  and  injurinf^  the 
stoekmen  of  the  West.  In  a  recent  ease  the  Supreme  Court  said: 
**What,  however,  h  n  proper  qunnintine  law— what  a  proper  inspec- 
tion law  for  eat  tie — has  not  been  declared.  Under  the  guise  of  either, 
a  ref^ulation  of  commerce  will  not  be  permitted.  Any  pretense  or 
masquerade  will  be  disre^^arded  and  the  true  purpose  of  a  statute 
aseertaitted/'  {Missouri,  Kansas  and  Texas  Railway  /'.  llaber,  1G9 
U.  S.,  613.) 

While,  therefore,  it  has  been  eh'arly  decided  that  a  State  has  no 
right  directly  and  a\owedly  to  reguhite  interstate  commerce,  or  to 
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accompli;jh  ihiy  purpose  under  the  gube  of  iii^ijectioti  or  quarantine 
law.H,  thrre  remains  a  question  as  to  how  fur  a  State  may  ^o  in  indi* 
rectly  regulating  coinincrce  through  thiij  elans  of  legislation. 

The  court  lias  plainly  said  in  the  words  just  quoted  that,  if  the  pur- 
pose of  tho  law  is  the  regulation  of  commerce,  either  an  inspection  or 
a  quanuitino  law  would  be  declared  unconstitutional.  But  how  is  the 
purpose  of  the  law  to  be  deti^miined?  and  to  w*hat  extent  may  a  legiti* 
mate  inspection  and  quarantine  law  Ix?  permitted  to  regulate  com- 
merced These  are  now  the  uiiportant  questions,  and  the  effort  will 
be  made  to  give,  in  a  few  words,  the  attitude  of  the  court  toward 
thein. 

A  Mimiesota  statute  required,  as  a  condition  of  sales  in  that  State  of 
fresh  meat  for  huuian  food,  that  the  animals  from  which  such  meats 
were  taken  shull  htue  been  inspected  in  Mirmesota  before  being  slaugh 
tered.  Of  this  the  court  said:  '*  When  to  this  is  added  the  fact  that 
the  statute,  by  its  necessary  operation,  prohibits  the  sale  in  the  State 
of  fresh  lieof,  veal,  mutton,  lamb,  or  pork  from  animals  that  may  have 
1>een  inspected  carefully  nod  thoroughly  in  tlie  States  where  they  were 
slaughtered,  no  doubt  can  remain  as  to  its  effect  upon  commerce 
among  the  several  States*  It  will  not  do  to  say — certainly  no  judicial 
tribunal  can  witli  pnipriety  assume — that  the  people  of  Jlinnesota 
may  not,  w^ith  due  regard  to  their  health,  rely  upon  inspections  in 
other  States  of  animals  there  slaughtered  for  pui*poses  of  human 
food/'     (Minnesota  i\  Barber,  130  U.  S.,  313.) 

Of  a  Virginia  statuti^  requiring  the  inspection  of  flour  it  was  said: 

Tilt!  law  in  ijuestion  is  a  diseriaiifiatirrpj  law,  and  ri^uin\>^  the  insi>ectmn  of  Hour 
brought  from  other  Biat^s,  when  ench  inspection  is  not  required  for  flour  manufac- 
tared  in  Virginift.  This  aspect  of  the  ca«e  bringa  it  directly  within  the  principle  of 
Brimmer  r.  Rehman,  138  U.  S.^  78,  decidec!  at  the  pressent  lerm.  The  law  in  ques- 
tion in  that  case  was  another  statute  »if  Virginia,  making  it  unlawful  to  sell  within 
the  State  any  fresh  meats  (beef,  veal,  or  mutton)  slaughtered  100  miles,  or  over,  from 
the  place  at  which  it  might  he  offere'i  for  sale,  until  it  Imd  been  inspected  and 
approvefl  as  provided  in  the  act.  Mr.  Justice  Harlan,  delivering  the  opinion  of  the 
court  in  that  case,  eaid : 

"  Undoubtedly  I  a  State  may  estalilish  regulations  for  the  protection  of  iti*  peopl 
against  the  sale  of  unwholeisome  meatt*.  provided  such  regulations  do  not  conflic 
with  the  powere  conferred  hy  the  Constitution  upon  Congress,  or  infringe  rights 
granted  or  secured  by  that  instrument.  But  it  may  not^  under  the.  guise  of  exerting 
its  ptdice  powers,  or  of  emictinj^  insfpection  law^,  make  diBcrimi nations  again^  the 
product.^  and  industries  «\l  ^ome  of  the  States  in  favor  of  the  firoducts  and  industries, 
of  its  own  or  of  other  Statti^.  The  owner  of  the  meats  here  in  question,  althonglf 
they  were  from  animals  eilaughtered  in  Illinois,  had  ttie  right,  under  the  Constitution, 
to  comj>ete  in  the  marketa  of  Virgima  upon  term^i  of  (^quality  with  the  owners  of  like 
meats  from  animals  slaughtered  in  Virginia  or  elsewhere  within  100  mile^  from  tlie 
place  of  sale.  Any  loi*al  regulation  which  in  term?  or  by  its  necessary  npemtion 
denies  this  equality  in  the  market.^  of  a  State  \s,  when  ap}>lie<!  to  the  people  and 
products  or  industriea  of  ottier  StateJ3»  a  direct  burden  upon  commerce  among  the 
8tate«,  and  therefore  void/'     (Voigt  i\  Wright,  141  U.  a,  62.) 
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The  lower  courts  have  also  held  that  ^'A  State  iaspection  luw,  so 
kalled,  which  is  in  fact  a  law  taxing  articles  of  interstate  commerce  for 
Bthe  l>eiiefit  of  the  State  treiL^urv,  is  unconstitutional,'-  (Re  Refman 
F(U.  S.  Cir,  Ct,  Va.),  3  Inter-s.  Ojm.  Rep.,  126;  41  Fed.  Rep.,  867.) 

Also  that  the  ^*  Colorado  act  of  1889,  concerning  the  inspection, 
before  slaiig'hter,  of  eertiiin  animals  intended  for  human  food,  is  in 
violation  of  the  United  Statt^s  Constitution  in  ^o  fur  as  such  act  pro- 
vides that  fresh  meat^,  sound,  healthy,  and  fit  for  human  food,  can 
not  lawfully  l>e  shipped  into  Coloi-ado  until  inspected  and  certified  as 
provided  by  statute. ''  (Schmidt  r.  Peopli?,  18  Colo.,  T8;  31  Pac,  Rep., 
498.) 

Also  tliat  '*The  pruvi.sions  of  Mi^Houri  Revised  Statutes,  18S1*,  .^^ec^s. 
953,  954,  prohibiting  trans|x>rtation  through  the  State  of  any  Texas, 
Mexican,  Cherokee,  or  Indian  cattle  affected  with  Texas,  or  Spanish, 
fever,  are  in  ronfliet  with  the  provisions  of  the  United  States  Consti- 
tution, as  an  attempt  to  regulate  interstate  commerce,  and  are  thei'€- 
fore  void/'  (Selvege  n  St  L.  &  S.  R  IL  Co.,  135  Mo.,  l*i:3;  36  S.  W. 
Rep.,  052.) 

From  these  decisions  we  can  legitimately  conclude  that,  while  States 
may  enact  insp4M;tion  laws,  such  laws  must  not  discriminate  in  favor  of 
or  against  any  State;  they  must  not  prohibit  subjects  of  commerce 
which  have  been  ins|)ected  in  the  State  of  origin  and  found  free  from 
objection,  and  much  less,  one  would  suppose,  may  they  exclude  sub- 
jects which  have  been  ins|3ected  under  the  laws  of  Congress  and  for 
wlii«'h  a  permit  has  l>een  officially  granted;  they  must  not  tax  articles 
of  interstate  commerce  for  the  benefit  of  the  State  treasury;  they  mast 
not  prohibit  transportation  through  the  State  of  any  Texas,  Mexican, 
Cherokee,  or  Indian  cattle;  they  must  not  ''exclude  without  discrim- 
ination,  the  good  and  the  bad,  the  healthy  antl  the  diseased,  and  to  an 
extent  beyond  what  is  necessary  for  any  proper  quarantine.''  (Smith 
V.  St.  Louis  and  S*:mthwestern  Ry.  Co.,  181  C  S.,  248.) 

In  the  quarantine  cases  i*ehitive  to  human  diseases  the  State  laws 
have  lieen  upheld,  and  these  decisions  are  generally  cited  as  siLstaining 
tht*  cattle  quarantines.  The  position  of  the  court  here  has  not  l»een 
inconsistent  with  the  decisions  already  cited,  and  it  is  fully  explained 
hy  tlie  following  quotation: 

In  this  latter  i-aso  (^lorgan  j\  Lonigiana,  IIS  U.  S,,  455)  certain  rjuarantiite  laws 
of  the  State  of  Louisiana  were  upheld,  although  to  a  certain  extent  tht^y  affected 
commerce  with  foreign  nations,  the  court  tsaying:  *^It  may  be  conceded  that  when- 
ever Congresfl  tihall  wndertiike  to  provide  for  the  commercial  cities  of  the  United 
States  a  general  system  of  qnarantiiie,  or  i^hall  confide  Ihe  exeeutiun  of  the  details  of 
such  a  system  to  a  national  lx»ard  of  hc^alth  or  to  lociil  board?,  rs  may  be  found 

fcxijedient»  all  State  laws  *»n  thesnbject  >Tin  be  abrogated,  at  least  so  far  aa  the  two 

■re  inconsistent.** 


246 


BUREAU    OF    ANIMAL    I:NDUSTRY. 


That  isj  tlie  court  make?*  no  exception  of  iiispectiou  or  quarantine 
laws.  Mr  Justice  Strong  stiid,  in  deliveriuu'  its  opinion j  that  a  Stjite 
may  not,  ^^  under  cover  of  exerting  its  police  powers,  i^ubstantiully 
prohibit  or  burden  either  foreign  or  interstate  commerce/' 

It  ha8  also  }>een  said  in  favor  of  tlie  validity  of  the  State  laws  that 
*'a  statute  of  Kansas,  however,  which  made  any  person  who  ghall 
drive  or  ifhip  into  tlic  State  any  cattle  liable  or  capable  of  coinnumi- 
cating  Texas,  splenetic,  or  Spanish  fever  to  any  domestic  cattle  of  the 
State  liable  for  damages,^'  was  held  not  to  be  a  regulation  of  coiii- 
inerce.  It  was  also  held  that  the  statute  was  not  repugnant  to  the  act 
of  Congress  of  March  29,  1884,  known  as  the  *VAnimal  industry  act/' 
(See  original  decision  M.  K.  &  T,  K.  Co.  v.  lhihm\  IGl),  U.  S.,  fril3.) 
But  there  is  a  great  difference  between  making  a  person  who  brings 
diseased  cattle  into  a  State  liul)Ie  for  damages,  on  the  one  hand,  and, 
on  the  other,  prohil>iting  cattle  which  have  been  inspected  and  certi- 
fied by  FedenU  officers  as  free  from  disease.  There  is  a  great  differ- 
ence between  the  shutting  out  of  dis:?ased  cattle  and  the  requirement 
that  healthy  cattle  shall  be  taxed  with  an  inspection  fee;  there  is  a 
great  difference  between  concurrent  legislation  to  assist  in  carrying  out 
the  purpose  of  the  animal  industry  act  and  h^gislation  which  con- 
flicts with  and  is  liostile  to  the  Federal  regulations. 

Of  just  such  cases  the  Supreme  Court  has  said  (quoting  from  ease 
cited);  '"And  it  is  also  true,  as  conceded  in  that  opinion,  that  Congress 
has  the  same  right  to  regulate  conmierce  among  the  States  that  it  has 
to  regulate  commerce  with  foreign  nations,  and  that  wdienever  it  exer- 
cises that  power  all  conflicting  State  laws  must  give  away,  and  that  if 
Congress  had  made  any  regulation  covt'ring  the  matter  in  question  we 
need  inquire  no  further/'  (Minn,  r.  Barber.)  And  again:  In  case  of 
such  a  conflict  the  State  law  nuist  ylvkh  '^This  Constitution,  and  the 
laws  of  the  United  States  which  shall  be  made  in  pursuance  thereof 
*  *  *  shall  be  the  supreme  law  of  the  land.''  It  is  no  answer  to 
say  tliat  in  this  case  tlie  defendant  might  have  complied  with  both  the 
State  and  the  national  statute;  that  it  was  a  party  to  the  reduction  of 
the  joint  rate;  tliat,  therefore,  tlie  bill  of  lading  was  properly  issued  at 
60  cents  per  hundred  pounds;  that  it  should  have  prfmiptly  notified  its 
agents  at  every  station  of  such  reduction;  that  if  it  had  done  so  the  agent 
at  Cameron  could  have  complied  with  the  State  as  well  as  the  national 
law;  and  that  its  negligence  in  this  respect  is  suflicient  ground  for  holding 
it  amenable  to  the  State  law.  The  question  is  not  whether,  in  any  par- 
ticular case,  operation  may  l>e  given  to  both  statutes,  but  whether  their 
enforcement  may  expose  a  party  to  a  conflict  of  duties.  It  is  enough 
that  the  two  statutes  openiting  upon  the  same  subject-matter  prescribe 
different  rules.  In  such  case  one  nuist  yield,  and  that  one  is  the 
State  law.     It  may  be  conceded  that  were  there  no  Congressional  leg"- 


bktion  in  respect  to  the  matter,  the  State  act  could  be  bold  applicable 
to  interstate  shipments  as  a  police  regulation/'  (Gulf,  Colo,  and 
Santa  Fe  Rwy.  v.  Hefly,  158  U.  S.,  98.) 

Now  let  us  turn  to  the  regulations  of  the  State  of  Colorado,  and  we 
Vi'ill  iiud  that  all  cattle  from  the  States  of  Texas  and  California  and  the 
Territory  of  Oklahoma,  or  from  any  portions  of  any  other  St^te  or  Ter- 
ritory below  the  thirty-sixth  parallel  of  north  hititude,  without  re^mrd  to 
the  existenro  of  any  contagious  disease  in  those  areas,  must  be  inspected 
before  entering  the  State,  and  are  subject  to  an  inspection  fee  of  IJ- 
centxS  per  head*  Is  not  this  u  clear  discrimination  against  certain  States 
and  Territories  of  the  United  States?  Is  it  not  a  direct  burden  upon 
commerce  between  the  States?  Does  it  not  exclude  without  discrimi- 
nation the  good  and  the  bad,  the  healthy  and  the  diseased,  and  to  an 
extent  beyond  what  is  necessiiry  for  any  proper  quarantined 

Examine  this  Colorado  rcgidatioii  still  more  closely  and  we  find  that 
the  owner  of  healthy  cattle,  living  in  an  uninfei-ted  part  of  Texas, 
who  has  his  cattle  inspected,  eertilied  as  healtiiy,  and  is  given  a  permit 
to  move  them  to  any  part  of  tlie  United  States,  is  prohibited  from 
crossing  the  State  of  Cohirado  with  his  cattle  until  they  are  inspected 
and  taxed  by  the  State  officials*  Is  not  this  going  beyond  what  is  nec- 
essary for  the  protection  of  Colorado  cattle  from  disease?  Is  it  not  in 
plain  conflict  with  the  laws  of  Congress  and  the  regulations  made  to 
carry  these  laws  into  efl'ectj  Is  it  not  another  ease  of  two  statutes 
operating  upon  the  same  subject-matter  and  prescribing  differetit  rules? 

Although  the  act  of  Congress  specitically  provides  that  Texas  fever 
**  shall  not  be  considered  a  contagious  infection  or  communicable  dis- 
ease as  to  cattle  shi|>ped  by  rail  for  slaughter,''  etc.  [exact  quotation], 
thus  guaranteeing  the  South  an  outlet  for  its  cattle  at  all  seasons  of 
the  3^ear,  this  Colorado  regulation  provides  that  cattle  from  all 
parts  of  Texas,  whetiier  infected  or  uninfected,  whether  for  grazing, 
feeding,  or  immediate  slaughter,  whether  moving  by  rail  or  trail, 
wliether  destined  for  Colorado  or  going  through  by  rail  without  stop- 
ping, whether  accomi)anied  by  a  Federal  certificate  of  Iiealth  and  per- 
mit to  go  to  destination  or  not^this  regulation,  let  it  be  repeated, 
provides  that  they  shall  be  inspected  before  crossing  ttto  Colorado 
line,  and  that  a  tax  of  lA  cents  per  head  shall  be  levied. 

If  the  attem|>t  were  nuide  to  combine  in  one  regulation  all  the 
objections  which  the  Supreme  Court  has  pointed  out  in  all  of  the 
States'  statutes  whicli  have  l)een  pronounced  repugnant  to  the  Consti- 
tution and  encroachments  on  the  pow^^r  of  Congress  to  regulate  inter- 
stiite  commerce,  it  is  difficult  to  see  how  this  could  be  accomplished 
any  more  effectually  than  in  this  regulation.  If  one  State  can  confer 
Buch  laws  every  State  can,  and  every  State  will  l^e  oldiged  to  do  the 
same  in  order  to  obtain  its  share  of  the  revenue  collected  from  inter- 


248  '  BUREAU    OF    ANIMAL   LNDUSTEY, 

etatc  commerce;  if  inspection  :iod  inspection  feea  can  be  enforced 
against  Arizona,  New  Mexico,  and  the  uninfected  part  of  Texas,  they 
can  be  enforced  agaiiust  every  State  in  the  Union:  if  Colorado  can  tax 
Texa8  cattle  on  their  wa^^  to  market,  then  Colorado  cattle  may  bo  taxed 
first  by  Kansas,  then  b^'  Missouri,  tiien  by  Illinois,  Indiana,  Ohio, 
Pennsylvania,  New  Jerijey,  and  New  York  on  their  way  to  the  sea- 
board market. 

In  coDchision,  let  reference  be  made  once  more  to  the  word.s  of 
M^elmter,  in  which  he  depicted  so  graphically  the  readonij  for  the  ado|>- 
tion  of  the  Constitution,  showing  that  the  principal  one  was  to  Bescue 
commerce  from  the  embarransing  and  de^tnictive  consequences  result- 
ing from  the  legislation  of  so  many  different  States  and  to  place  it  under 
the  protection  of  a  uniform  law.  He  had  studied  this  matter  thor* 
oughly  and  he  believed  that  if  the  Constitution  liad  not  taken  away 
the  power  of  the  States  to  regulate  foreign  and  domestic  trade^  that 
Constitution  would  not  have  been  worth  accepting.  If  that  were  true 
in  1787,  with  thirteen  States  on  the  Atlantic  sealxjard  constituting  the 
Union— without  railroads,  without  steamships,  with  a  comparatively 
insignificant  traffic — how  much  more  reason  is  there  for  adhering 
strictly  to  this  principle  at  the  present  day.  If  the  laws  of  thirt-een 
States  caused  confusion,  irritation,  derangement,  and  destruction  of 
trade,  what  will  happen  if  forty-five  States  now  begin  to  legislate*  upon 
thi8  one  subject  if  And  if  the  conserpui^nces  of  State  regulation  were 
so  disastrous  at  that  time,  what  less  can  we  ex|>ect  to-day  i 

Many  remember  the  time  when  the  local  butchers  gathered  up  most 
of  the  Ijeef  cattle,  killed  them  in  the  localities  where  they  were  rabed, 
and  peddled  out  the  meat  tci  the  consmiiers.  There  were  no  great 
stock  yards  like  tlio»e  which  are  now  seen  at  Chicago;  no  great  pack- 
ing houses  like  thos<^  which  daily  slaughter  cattle  by  the  thousand; 
no  tniin  loads  of  cattle  gliding  day  and  night  over  rails  of  steel  from 
the  ranches  a  thousand  miles  away;  no  refrigerator  cars  to  carry  the 
product  to  the  remtjtest  part'^  of  the  nation.  What  a  transformation 
in  the  course  of  a  single  lifetime  I  California  is  brought  nearer  to 
New  York  in  point  of  time  than  was  the  District  of  Columbia  in  tlie 
early  days  of  our  (Tovernment.  These  great  changes  have  served  to 
multiply  interstate  traffic. 

The  writer  ha«  endeavored  in  this  paper  to  give  an  idea  of  the 
enormtms  volume  of  our  dom*^stic  and  foreign  trade  in  animals  and 
their  products,  but  the  half  lias  not  been  told  because  the  figures  are 
not  accessible.  Enough  lias  been  seen,  however,  to  convince  us  thftt 
there  has  never  been  a  time  in  the  history  of  our  country  when  the 
trade  has  l^een  so  large  and  so  valuable  as  it  is  now,  nor  a  time  when 
it  has  been  anything  like  as  important  to  keep  this  ti^de  free  from 
unneceiisary  restrictions  and  burdens  of  every  kind. 
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The  stock  raisers  deservedly  have  great  influence  in  directing  the 
policy  of  this  country  in  such  matters.  The  oflScials  at  Washington 
are  their  servants.  It  is  said  by  many  that  these  stock  raisers  and  the 
Washington  officials  are  not  in  touch  with  each  other,  that  there  is  no 
conmiunity  of  thought  or  action;  but  let  us  pledge  ourselves  now  to 
work  together  and  thus  save  this  great  industry  from  the  thoughtless 
and  mistaken  but  no  less  dangerous  restrictions  of  the  individual 
States.  Let  it  not  be  said  that  in  this  progressive  and  intelligent 
country,  in  the  twentieth  century  of  the  Christian  Era,  a  carload  of 
cattle  could  not  be  shipped  from  New  York  to  California  without  being 
held  up  at  the  border  line  of  ten  different  States  and  taxed  an  inspec- 
tion fee  by  ten  different  inspectors.  If  we  permit  that  we  are  unworthy 
of  the  great  trust  which  has  been  confided  to  us. 


FOOD  PRODUCTS  FROM  DISEASED  AMMALS.-^ 

By  D.  K  Salmon,  D.  V,  :M., 
Chkfof  Bttreau  of  Animal  Iitdiistry, 

What  effect  may  the  food  productis  from  diseased  animals  hare  in 
disturbing  the  digestion  and  in  causing  more  serious  discatses  in  the 
hmuun  consumer!  This  is  a  question  easily  asked,  and  dismissed  by 
many  with  the  same  facility;  but  who  can  supply  the  data  that  will 
convince  the  mind  of  the  earnest  student  of  dietetics? 

From  my  point  of  view  the  subject  is  one  which  has  been  sadly 
neglected*  There  are  few  who  stop  to  consider  the  millions  of  cattle 
and  sheep,  the  tens  of  millions  of  hogSy  and  the  hundreds  of  millions  of 
birds  consumed  as  food  in  this  country  every  year*  To  watch  the  arri- 
vals of  such  animals  at  one  of  our  great  packing  centers  for  a  single 
day  fills  one  with  a  feeling  of  amazement  at  the  enormous  develop- 
ment of  the  stock-raising  industry  and  at  the  tremendous  amount  of 
animal  food  %vhich  our  people  require.  But  what  we  have  seen  at  any 
one  pohit  is  but  a  small  part  of  what  has  been  done  at  all  of  the  fifteen 
or  twenty  packing  ceutersp  And  this  great  flow  of  live  animals  from 
the  farm  to  the  abattoirs  is  as  constant  as  our  great  I'ivers,  and  more 
uniform.  It  goes  on  night  and  day,  with  only  moderate  variations  as 
to  quantity,  every  month  and  every  week  and  every  day  of  the  year. 

Now  picture  in  your  minds  for  a  moment  the  great  flow  of  dairy 
products^ — of  milk,  of  butter,  and  of  cheese — from  the  farms  and 
creameries  and  factories  to  the  consumers — the  product  of  more  than 
sixteen  millions  of  cows.  If  these  streams  of  nutritive  material  are 
liable  to  contami nation ^  how  important  it  is  that  they  should  be 
guarded  at  all  material  points  I 

Unfortunately,  animals  are  subject  to  a  large  number  of  diseases, 
from  the  simplest  functional  disorders  to  the  most  serious  organic 
changes,  and  to  the  most  deadly  forms  of  contagion.  The  great  scien- 
title  activity  of  the  last  quarter  of  the  century  just  past  has  served  to 
clear  up  the  pathology  of  man}'  of  these  diseases,  and  the  educated 
veterinarian  now  knows  the  nature  of  the  diseases  which  he  sees,  and 
can  appreciate  fairly  well  tlie  effect  of  various  pathological  conditions 
upon  the  products  of  the  affected  animals*  But  outside  of  the  veterl* 
nary  profession,  with  comparatively  few  exceptionsj  the  knowledge  of 


*Read  at  the  meeting  of  the  American  Medkal  Aai?stx*iation,  held  at  Minneapolis, 
Minn.,  Jane  4-7,  19€1. 
250 


EIGHTEENTH   ANNUAL   REPORT. 


251 


I 

i 
I 


I 
I 


animal  pathology  is  fragnientarj;  the  ideas  concerning  it  are  vague, 

distorted,  and  misleading;  the  notions  as  to  the  details  of  sanitary 
precautions  are  crude,  impracticable,  and  insufficient.  It  U  for  this 
reason  that  I  venture  to  infroduce  the  sul>ject  at  this  meeting,  and 
treat  it  in  an  introductory  manner. 

The  Federal  meat-inspection  .service  has  been  by  many  misunder- 
stood and  misrepresented.  It  is  a  sanitary  inspection  rather  than  a 
commercial  inspection.  It  is  applied  to  meats  shipped  from  State  to 
State  us  well  as  to  foreign  countries.  The  first  object  of  the  inspec- 
tion is  to  protect  the  health  of  the  consumer.  The  one  part  of  this 
inspection  system,  which  is  made  primarily  for  commercial  reasons,  is 
the  trichinje  inspection,  which  is  applied  only  to  pork  intended  for 
ihipment  to  certain  countries  which  require  such  an  inspection.  The 
trichime  inspection  is,  however,  but  a  small  part  of  the  Federal  meat- 
inspection  service,  and  should  not  be  permitted  to  obscure  the  efforts 
made  in  the  general  inspection  i-ervice  to  protect  the  health  of  our 
own  citizens. 

The  great  difficulty  in  meat  insx>ection  is  where  to  draw  the  lino 
between  meat  that  shall  be  passed  as  fit  for  food  and  that  which  shall 
be  condemned.  Of  course,  there  are  many  carcasses  with  which  there 
is  no  such  question  raised;  the  great  majority  arc  unquestionably  good 
or  unquestionably  bad.  But  between  these  extremes  there  are  all 
shades  of  gradation.  I  once  saw  a  health  officer  condemn  a  numl>er 
of  fine  carcasses  of  beef  because  he  discovered  in  the  animals'  intes- 
tines a  few  cysts  containing  cheesy  matter  which  he  thought  was 
actinomycotic,  but  which  were  really  caused  hy  a  minute  animal  para- 
site, and  which  affected  the  quality  of  the  beef  no  more  than  would  a 
wart  upon  the  animars  skin.  At  the  same  time  there  was  hanging  in 
a  conspicuous  place  in  the  slaughterhouse  a  carcass  of  beef  affected 
with  generalized  tuberculosis,  and  literally  tilled  with  small  tubercles, 
which  was  allowed  to  go  into  consumption.  If  the  gentleman  who 
passed  upon  these  carcasses  had  been  solely  selected  because  of  his 
knowledge  of  pathology,  he  would  undoubtedly  have  reversed  his 
action  and  condemned  the  tuberculous  carcass  without  interfering  with 
that  showing  the  verminous  nodules  in  the  intestines. 

But  it  is  not  alone  ignorance  tluit  we  have  to  contend  with.  Sanitary 
questions  are  conjplicated  with  questions  of  fraud.  For  instance,  the 
flesh  of  dogs  is  esteemed  by  the  people  of  some  countries,  and,  so  far 
as  I  am  aware,  it  is  nutritious  and  not  injurious.  An  American  meat 
inspector  could  not  allow  the  sale  of  dog  meat,  however,  because  it  is 
repugnant  to  our  people,  would  not  be  purchased  and  consumed  if  its 
nature  were  known,  and  its  sale  would  constitute  a  fraud*  The  flesh 
of  horses  and  mules,  which  is  eaten  in  civilised  countries  to  a  much 
gi-eater  extent  than  that  of  dogs,  is  nevertheless  often  condemned  with 
us  because  it  is  usnallv  sold  in  a  fraudulent  manner  as  the  tlesh  of  e^CLttW* 
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The  flesh  of  goats  is  probably  in  most  cases  sold  as>  mutton,  but  it  is 
not  likt'ly  that  the  carcasjses  are  ever  cotidemned  for  that  reason.  These 
examples  are  mentioned  to  make  clear  the  arbitrary  manner  in  which 
tlie  rte.sh  of  .some  species  of  animals  is  often  condemned,  while  that  of 
other  siM_*cieK,  also  sold  fraudulently,  is  allowed  to  go  to  the  consimier 
without  protest.  These  are  questions  of  hal^it  and  custom  rather  tlian 
of  sanitation. 

LAyt  us  go  a  step  further  and  Ijritfly  consider  the  question  of  special 
physiological  condition  of  the  animal  at  the  time  of  slaughter.  The 
meat  of  an  old  l>oar  or  a  stag  (boar  castrated  after  becoming  adult) 
has  a  strong,  offensive  taste  and  odor,  and  is  likely  to  cause  Iosh  of 
appetite  and  possibly  nausea  in  tlie  didicate  and  sensitive  consumer. 
Should  such  meat  be  invariably  condenmed }  Prolwibly  not^  because 
there  are  consumers  who  are  neither  delicate  nor  sensitive  about  such 
matters,  and  who  prefer  to  use  such  meat  becaiLso  it  is  sold  at  a  lower 
price,  while  the  odor  and  taste  reveal  iU  nature  to  those  who  object 
to  it. 

It  is  by  no  means  infrequent  that  female  animals  in  an  advanced 
stage  of  gestation,  just  ready  to  drop  tlieir  young,  are  found  in  the 
slaughterhouses*  In  most  coiuitries  these  are  not  interfered  with  hy 
the  sanitary  authorities,  but  the  Federal  inspectors  are  instructed  to 
condemn  thiMu  and  prevent  tlieir  slaughter  for  human  food.  1  liave 
often  been  iLsked  to  give  my  reascms  from  a  sanitary  point  of  view  for 
this  course.  My  justilication  is  placed,  first,  on  the  ground  that  a  con- 
sumer would  not  knowingly  imrcha,se  such  meat  and  that  its  sale  is  as 
much  a  fraud  as  is  that  of  horse  meat;  and,  secondly,  that  while  the 
anitoal  is,  strictly  s[>eaking,  in  a  physiological  condition,  it  is  not  in  its 
usual  physiological  condition,  nor  is  the  change  one  which  is  calculated 
to  improve  the  quality  of  the  meat.  The  respiration  of  tlie  fetus 
thniws  a  large  quantity  of  waste  products  into  the  blo<:>d  of  the  mother. 
In  the  preparation  for  parturition  the  circulation  is  disturljed;  thei*e 
are  material  moiphological  changes  in  the  reproductive  organs  and 
parts  connected  with  them;  some  of  the  litjuids  of  the  body — ns^  for 
example,  the  milk — are  considerably  changed  in  composittoiu  The 
flesh  of  an  animal  in  this  condition  is,  in  my  opinion,  objectionable, 
although  I  do  not  know  of  any  cases  in  which  it  lias  injured  the 
consumer. 

It  is  desirable  that  the  shipment  of  animals  advanced  in  pregnancy 
for  slaughter  should  l>e  discoui'aged,  since  they  are  more  liable  Uy 
injury  than  others,  the  fetus  being  often  found  dead,  and  frequently 
more  or  less  decomposed.  In  such  cases  there  may  be  considerable 
inrtanunation  of  the  utei-us  and  absorption  of  septic  material.  The 
ciircasses  of  such  animals  must,  of  coui^se,  be  condemned.  For  these 
reasons  inspectors  of  the  Bui*eau  of  Animal  Industry  are  instructed 
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WWUdemn  all  animak  which  are  within  two  wcekB  of  the  tinier  of 
l^artuntioti. 

Females  in  which  parturition  has  recently  occurred  arc  also  con- 
demtied  aa  unfit  for  food.  It  is  astonishing  to  tsee  how  many  calve^i^ 
lamh^^  and  pigs  are  dropped  en  route  or  in  the  stock  yards.  Some- 
times tbi8  happens  as  the  animals  are  on  the  wa}'  to  the  killing-  floor. 
Oftt»n  parturition  in  hastened  by  hrui^e.s,  crowding  in  the  cars,  fright, 
or  other  causes.  In  this  case  there  is  more  disturbance  of  tlie  mother's 
th — ^weakne^s,  retention  of  the  membranes,  offt^nsive  discharge, 
eriiihness.  and  .septic  absorption.  Such  animals  ai-e  not  in  the  con- 
dition to  produce  a  safe  and  wholesome  meat  for  hiunan  consumption^ 
And  yet  there  h  always  ditKculty  in  drawing  the  line  up  Ut  which 
pn^gnant  animals  may  be  slaughtered,  and  l>eyond  which  they  must  be 
condemned;  or  to  which  parturient  animals  must  be  condemned  and 
tevond  which  they  may  l>e  passed  a.s  fit  for  fcxid, 

A  veiy  large  uundx^r  of  animals  come  to  market  with  hi-uisei*  and 
injuries  which  more  or  less  affect  the  csiiT^iss.  L4».st  year  for  this  cause 
we  condemned,  in  round  numbers,  carcasses  or  parts  of  carcasses 
of  4,500  cattle.  1,(KH)  sheep,  and  12,o0()  hogs.  In  some  of  thf-se  tlie 
carcaase^  were  onlj  slightly  bruised,  in  others  the  injuries  were  exten- 
.'i'ire,  smd  in  some  cases  complicated  with  ahsoesses,  septic  infection, 
and  gangiTne.  These  are  serious  conditions,  which  nHjuire  cari*ful 
coosideiiition  on  the  part  of  the  ins|X'etor  in  order  to  detennine  when 
a  part  of  a  carctuss  onl^^  need  l>e  destroyed,  or  when  it  is  necessary 
for  the  protection  of  the  consumer  that  the  whole  carcass  should  bo 
candemned. 

There  are  certiiin  animal  parasites  encountered  which  are  capable  of 
infcfiting  man  and  whieh  may  cause  slight  illness  or  serious  disease. 
IVe  sometimes  find  the  Cijntwerctts  h*rh^  or  larval  stage  of  the  Twnia 
sa(iinata — ^not  a  ver\'  dangerous  parasit-e,  but  one  which  most  }M^ople 
would  prefer  to  avoid.  >Iore  dungerims  than  this  is  the  Cf/^tieer*'m 
celluiomn^  which  givt*s  rise  to  the  7 am  in  sitlrum  of  man.  As  there  ai'e 
condition??  under  whicli  the  larval  stage  of  this  tapewoiTii  may  develop 
in  the  human  subject,  causing  serious  disorders  of  impoi*tant  organs 
or  even  death,  it  is  essential  that  the  parasite  should  be  recognized 
and  infected  meat  destroyed.  The  most  dangerous  of  tliis  class  of 
parasite.s,  and  one  which  is  apparently  becoming  more  common  in  this 
country,  is  the  Echinococcus,  the  cause  of  the  hydatid  disease.  The 
bladder  worm  may  be  found  in  alniost  any  part  of  the  body  of  the 
nieat-j>roducing  animals,  and  especially  in  the  hings  and  liver  of  (^t- 
tle,  sheep,  and  hogs.  Last  year  it  was  found  in  2<>4  cattk^,  4^\  sheep, 
and  487  hogs^a  total  of  737  attected  animals.  The  adult  Uipeworm,  as 
you  know,  lives  in  the  dog,  iuid  this  animal  scatters  the  eggs  broadca^st  to 
infest  other  animals.     Ttie  parasite  is  not  directly  transmissible  from 
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these  animals  to  man,  but  the  life  cycle  18  completed  by  dogs  eating 
the  affected  organs  of  the  moat-prod ui'ing  animals,  Man  Ijeeom 
affected  from  tlie  eggs  of  the  mature  worm  excreted  by  the  do| 
Hence  the  importance  of  meat  inspection  to  discover  the  Echinococc 
in  animals  and  to  secure  their  destruction  before  they  can  be  devoure 
by  dot^s.  In  Iceland  and  some  parts  of  Germany  statistics  show  froi 
2  to  2^  per  cent  of  the  people  affected  with  the  Echinococcus  disej 

The  Tri^/inta  Mjn/'fdts  is  in  this  country  a  common  parasite  of  hog 
As  the  hogs  run  in  the  large  packing  centers,  about  2  per  cent  a 
found  affected,  but  in  some  sections  of  the  country  and  at  some  seaso 
the  proportion  may  be  much  less.  On  the  other  hand,  special  lots  o 
liogs  may  be  infested  in  a  much  greater  proportion.  Dangerous  as  is 
this  parasite,  it  appeal^  next  to  impossible  to  protect  the  con.suiuer  ?jy 
inspection.  A  microscopic  examination  reveals  most  of  the  cases,  but 
some  will  escape  the  closest  scrutiny.  It  appears  better,  therefore,  to 
rel}*  upon  cooking  to  make  hog  flesh  safe,  leather  than  to  trust  in 
microscopic  inspection,  which  at  the  l>est  lessens  without  entire 
removing  the  danger. 

There  are,  of  course,  inflammations  of  all  organs  and  various  infi 
tious  diseases  of  animals  encountered  which  are  accompanied  Ivy  fev 
emaciation,  and  organic  changes  which  affect  the  quality  and  w:hole- 
eomeness  of  the  flesh.  Among  these  diseases  deserving  of  notice  are 
the  scabies  of  slieep  artd  Texas  fever  of  cattle.  Both  of  these  disieaises 
are  under  control,  luit  cases  are  still  occasionally  found  at  the  slaughter- 
houses. The  most  common  of  all  diseases  are  hog  cholera  and  swine 
]>lague.  Not  less  than  32,859  carcasses  were  conflemned  last  ye\ 
because  affected  with  these  diseases.  Actinomycosis  is  a  disease  whii 
is  also  quite  frequently  seen,  since  2,427  carcasses  of  beef  were  co! 
demnfd  in  whole  or  in  part  last  year  on  account  of  it. 

What  is  the  etfect  upon  the  hmtian  consumer  of  eating  the  flesh 
of  animals  affected  with  an  ordinary  inflammation,  say  pneumonia  or 
]>leurisy?  Or,  going  further,  what  is  the  effect  of  eating  the  flesh 
of  aninuils  suffering  from  infectious  diseases  not  transmi-ssible  to  mani 
It  appears  to  me  that  our  knowledge  is  somewhat  deflcient  in  regard 
to  this,  but  certainly  the  liabits  and  views  of  our  jieople.  coupled  with 
the  known  danger  fn>m  toxins  liable  to  be  developed  in  such  disease^j^ 
and  the  more  rapid  decomposition  of  the  flesh  of  diseased  anima 
which  generally  occurs,  should  lie  sufticient  to  justify  condemnation. 
In  general,  the  more  ])ronounced  the  lesions  found  in  the  carcass,  the 
more  certain  the  inspector  may  l)e  of  his  diagnosis  and  of  the  necessity 
of  withdrawing  the  fh^sh  from  the  open  market.  It  is  hardly  neces- 
sary to  explain  to  physicians  that,  wdiere  there  arc  over  30,000  ear 
casses  condemned  for  diseases  such  as  hog  cholera  and  swine  plagm 
there  will  be  many  carcasses  found  in  which  tlie  lesions  are  not  deal 
and  where  there  is  reason  to  doubt  if  they  are  due  to  these 
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It  is  with  such  equivocal  cases  that  the  conscientious  inspector  finds  his 
gn^atest  difficulty  and  embarrassment;  for,  on  the  one  side,  it  \s  his 
duty  to  protect  the  public  health,  and,  on  the  other,  it  is  no  less  his 
duty  to  avoid  the  needless  destruction  of  property. 

The  most  common  diseases  found  among  cattle  ure  tulwrculosis  and 
aetinomyeosis;  and,  with  the  exception  of  hog  cholera  and  swine 
plague^  tuberculosis  is  the  most  common  disease  found  in  hogs.  With 
neither  tuberculosis  nor  actinomycosis  is  it  practicable  or  desirable 
to  condemn  to  utter  destruction  the  entire  carcass  of  every  atl'tcted 
animaL  Both  diseases  in  the  early  stages  are  usually  localized  and 
circumscribed,  and  without  any  effect  upon  the  body  as  a  whole.  The 
lesion  may  be  but  a  tenth  of  an  ineh^  a  fourth  of  an  inchj  or  a  half  an 
inch  in  diameter.  In  such  a  case  it  would  be  an  unjustifiable  waste  of 
the  general  food  supply  and  an  unwarrantable  destruction  of  property 
to  destroy  tlie  whole  carcass,  though  the  affected  organ  sliould  be  iu 
every  case  condemned. 

In  Germany  the  whole  of  a  tuberculous  carcass  is  condemned  only 
when  there  is  great  emaciation,  or  when  a  number  of  orgiins  are 
affected  and  the  location  of  the  lesions  indicates  that  the  infection  has 
been  carried  through  the  blood  stream.  With  ns  we  c-ondemn  the 
carcass,  not  only  when  there  is  emaciation  or  a  generalization  of  the 
lesions,  but  also  when  the  lesions  in  any  organ  or  organs  are  of  such 
number  and  size  as  to  indicate  that  the  system  at  large  may  have  been 
affected,  either  by  the  inflammation j  by  the  mixed  infection,  by  the 
secretion  and  absorption  of  pus  or  toxic  principles,  or  by  interference 
with  the  general  nutrition  of  the  body. 

With  hogs  it  is  necessar}"  to  be  even  more  particular  than  with 
cattle,  because  the  disease  is  of  a  more  acute  type  and  there  is  a  much 
greater  tendency  to  generalization  of  the  lesions.  The  increasing 
prevalence  of  this  disease  among  hogs  is  most  disquieting  to  the  sani- 
tarian, and  deserves  the  early  and  serious  consideration  of  all  who  are 
interested  in  limiting  the  ravages  of  this  disease. 

Turning  now  to  the  question  of  milk  from  diseased  animals,  I  doubt 
if  anyone  who  has  not  been  actuall}^  engaged  in  the  inspection  of  dairy 
stables  can  quite  uppret*iate  the  condition  in  which  the  cows  of  some 
of  these  are  lialile  to  l>e  found.  Inflanunation  of  tlie  udder  is  a  very 
conrmon  affection, and  may  subside  after  a  few  days  or  may  terminate 
in  an  abscess.  Very  often  there  i.s  catarrh  of  the  milk  ducts  or  an 
abscess  opening  into  tliese  channels,  and  in  either  case  the  secretion 
passes  away  with  the  milk* 

In  other  ca^es  there  may  be  infective  inflamnuitions  of  the  odder  or 
tuberculosis  of  the  organ,  when,  of  course,  the  condition  is  even  more 
serious.  The  extent  to  which  tuberculosis  may  develop  in  the  cowl's 
udder  and  the  tremendous  quantity  of  thin  tuberculsir  muterial  which 
may  be  mixed  witli  the  milk  in  such  cases  was  demonstrated  by  the 
6427'-02 IT 
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Specimens  which  I  exhibited  at  the  meeting  of  \hh  asj^ociation  at 
Athuitit*  City  last  sutumor* 

TulMjrclc  bacilli  may  be  present  iu  tho  railk  of  tubercular  cows, 
however,  when  thei*e  are  no  .signs  of  tiibcreulosii?  of  the  udder.  The 
investigation  of  thi^  subject  has  been  greatly  aided  by  the  tuberculin 
test,  which  directs  our  attention  to  the  affected  animals.  It  has  been 
proved  that  in  .some  countries  from  40  to  50  per  cent  of  all  the  cowa 
have  tuberculosis.  In  the  United  States  the  proportion  is  very  much 
lcs.s,  being  probably  not  over  5  per  cent  in  our  worst  atfectcd  States. 
Yet  there  are  many  herds  here  as  badly  affected  as  the  worst  herds  of 
Europe*  It  is  not  uncommon  to  find  85  to  95  i^cr  cent  of  reacting 
animals  in  a  large  dairy  herd.  The  proportion  of  these  which  give 
infet^ted  milk  depends  upon  the  extent  to  which  t!ie  disease  has  pro- 
gressed in  the  animals.  Some  investigators  have  found  infection  in 
the  milk  of  only  those  cows  which  have  tubercular  lesions  in  the 
udder — say  in  1  or  2  per  cent  of  reacting  cows.  Others  equally  com* 
petent  have  found  infection  in  the  mi!k  of  12,  15,  33,  and  even  66  per 
cent  of  the  re-acting  cows  which  were  investigated. 

I  have  not  the  time,  even  if  I  had  the  dati  and  wcm  so  disposed,  to 
point  out  the  effect  upon  the  human  consumer  of  taking  into  his 
digestive  canal  the  meat  and  milk  of  diseased  animals.  This  paper  is 
designed  to  be  suggestive.  Its  aim  is  to  call  attention  to  conditions  of 
more  or  less  seriousness  which  are  const^imtly  found  in  a  certain  pi-o- 
portion  of  the  animals  shipped  to  market  for  human  food*  Since  the 
Federal  inspection  has  l>een  established  for  meat  shipped  in  the  inter- 
state trade  the  tendency  is  to  send  the  known  di.seased  animals  to  the 
slaughterhouses  which  kill  for  the  local  trade,  and  have  little,  if  any, 
inspection. 

Unfpiestionably  the  products  of  Biany  badly  diseased  animals  get 
u|>on  the  market  and  are  eaten.  What  effect  does  this  have  upon  the 
public  health?  What  proportion  of  the  cases  of  diarrhea,  cholera 
morbus,  etc,  are  due  to  such  food  I  What  is  the  extent  of  the  danger 
fix>m  taking  large  quantities  of  tubercle  bacilli  in  either  rare  meat  or^— 
in  une'X)ked  milk^  These  are  dietetic  questions  which,  it  appears  tid^H 
me,  might  well  receive  more  attention.  Without  doubt  there  should 
be  greater  effoils  than  have  yet  been  put  forth  in  this  country  to  secure 
a  pure  and  wholesome  food  supply.  Those  who  ai'e  working  in  this 
direction  need  the  encouragement  and  aid  of  the  general  practitioner 
of  medicine— I  might  say  of  the  whole  medical  profession.  They  need 
even  more  than  this^the  experience  and  knowledge  which  are  gained 
by  the  men  in  the  active  pinctice  of  medicine.  Would  it  not  be  well 
to  have  more  cooperation  and  a  more  frequent  exchange  of  views  J 
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TUBERCULOSIS  OF  ANIMALS  IS  SOME  OF  ITS  BELA- 
TIOXS  TO  HUMAN  TUBEBCUIOSIS,^ 

By  D,  E.  Salmon,  D.  V.  M., 
Chiif  of  BxiTtan  of  Animal  Indu^r^j. 

It  is  not  necessary  to  consume  time  in  demonsti-atin^the  iniportance 
of  a  thorough  consideration,  from  every  point  of  view,  of  the  subject  of 
tuberculosis.  The  iniportance  of  such  a  study  is  now  generally  recog- 
nized. As  sniuil{K)X  was  the  grout  medical  problem  at  the  close  of  the 
eighteenth  century,  so  tubercukjsis  was  the  most  urgent  problem  at 
the  end  of  the  nineteenth  century*  According  to  Newsholnie,  small- 
pox reached  its  highest  polut  in  England  in  1796,  when  18|^  deaths  out 
of  every  100  deaths  were  caused  by  that  dlsetuse.^  Tu!)erculosis  was 
apparently  at  its  maximum  in  England  and  Wales  in  1888^  when  17 
deaths  out  of  every  100  deaths  were  caiLsed  by  phthisis ;*"  and,  if  the 
deaths  from  other  forms  of  tuberculosis  could  be  added,  the  maxinumi 
smallpox  death  rate  of  1795  would  be  sur]3assed.  The  death  rate  from 
tulwrculosis,  and  particularly  from  j>lithisis,  has  been  greatly  decreased 
in  England  and  Wales  since  the  date  mentioned,  but  in  1890  the  deaths 
from  all  fomjs  of  tuberculosis  still  equalled  10^  out  of  every  lOD  deatlis. 

At  the  beginning  of  the  twentieth  century  we  find  the  mortality  from 
small|x>x  insignificant  compared  with  what  it  wtis  at  the  beginning  of 
the  nmeteenth  century.  In  England  and  Wales  in  ISDO  it  was  as  low 
as  1.8  per  million;  that  is,  there  were  only  as  many  deaths  from  small- 
pox in  1896  among  20U,tXHi  people  as  there  were  muong  1,000  people 
ill  1796.  In  other  words^  there  was  but  1  death  in  1896  from  snnll- 
pox  where  there  were  iJOO  in  171*0. 

I  have  dwelt  upon  these  facts  with  some  detail  Ijccause  this  tremen- 
doujij  reduction  of  the  death  rate  from  one  of  the  most  serious  diseases 
of  mankind  was  accomplished  by  a  study  of  one  of  tlie  diseases  of  ani- 
mak  and  the  application  of  the  knowledge  thus  obtained  to  human 
sanitation.  This  great  advance  in  medical  science  and  in  the  ability 
to  prevent  disease  demonstrates  the  practical  value  of  a  knowledge  of 
comparative  pathology,  and  of  a  sincere  effort  to  apply  this  knowledge 
in  the  formulation  of  measures  for  the  control  of  the  diseases  of  man. 

Taking  up  the  problem  of  tuberculosis,  we  find  that  the  disease  is 
caused  by  a  bacillus  so  exacting  in  its  conditions  of  growth  that  it  can 
hardly  be  expected,  in  its  virulent  form,  to  multiply  elsewhere  than  in 

"  Reaii  at  the  meeting  of  the  American  Medical  AaBoc-iatioti^  hetd  at  Minneapolis, 
Minn.,  June  4-7,  1901. 

»» Vital  StatifiUcfi,  3d  ed.,  p.  211,  «Dr.  Ranaome,  Lancet,  July  U,  1896. 
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the  animal  body  or  under  the  aHificial  environment  supplied  by  the 
laboratory-  The  source  of  virulent  tubercle  liacilli  in,  therefore,  either 
a  jierson  affected  with  tuberculosis^  or  one  of  the  lower  animals  atrected 
with  that  disease.  When  we  consider  the  facts  whieh  have  been  dem- 
onstrated by  the  studies  of  comparative  pathology,  we  can  not  but  be 
impressed  by  the  conclusion  that  there  is  a  great  culture  ground  and 
reservoir  for  tubercle  bacilli  outside  of  the  human  body;  and  existing 
prineipally  in  the  bodies  of  the  domesticated  animals  which  supply 
some  of  the  principal  articles  of  human  food.  This  well-kuow  n  condi- 
tion of  affairs  seems  to  be  a  sufficient  justification  for  a  review^  of  our 
knowledge  of  animal  tuberculosis  and  the  relation  which  it  bears 
the  human  form  of  the  disease. 

We  must  go  aliroad  for  most  of  the  statistics  of  tuberculosis  in  ani 
mals,  and,  while  it  is  more  frequent  in  European  countries  than  here^ 
we  can  learn  from  them  as  to  the  conditions  which  are  likely  to  develop 
here  as  the  animal  population  becomes  more  dense  and  providing  the 
spread  of  the  infection  remains  practically  unrestricted.     The  slaugh- 
terhouse statistics  of  Prussia  show  14. S  per  cent  of  the  cattle  and  2.14 
per  cent  of  the  swine  to  l)e  tuberculous;  in  Saxony  the  percentage 
29.13  with  cattle  and  3.10  with  swine;  in  the  city  of  Leipzig  the  figure 
are  36.4  per  cent  with  cattle  and  2.lTper  cent  with  swine  (Siedam- 
grOtzky).     Of  20,850  animals  in  Belgium  tested  with  tuberculin  in 
1896,  48.88  per  cent  reacted  (Stutibe).     Of  25,439  tested  in  Denmark 
from  1893  to  1895,  49.3  per  cent  reacted,  and  of  67,203  tested  from      . 
1896  to  1898,  32.8  per  cent  reacted  (Bang).  jH 

The  British  *' Royal  commission  apjK)inted  to  Inquire  into  the  effec^^ 
of  food  derived  from  tnbcrcolous  animals  on  human  health,"  w^hich  \ 
reported  in  1895,  after  giving  the  statistics  of  the  Cbpenhagen  slaugh- 
lerhonses,  where  17.7  per  cent  of  the  oxen  and  cows  were  found  tuber- 
culous, and  of  the  Berlin  slaugbterhouses^  wdiere  15.1  ]>er  cent  of  such 
aninnils  w^ere  tuberculous,  continued  as  follows: 

There  do  not.  exist  tor  the  Uuited  Kiiigiloiii  any  reeorda  with  which  tlieee  can  1 
compared.     At  Copetiha|fen  and  Berlin  all  the  meat  furnished  to  the  towns  is  eub* 
mitted  to  the  inspection  of  experts.     But  we  have  reason  to  think  that  the  faeti 
about  tul:>ereiilou8  animals  would  cxbil^it  a  broad  resemblance  to  the  foregoing,  ! 
eofh  reeorda  amid  l>e  obtained;   not  more  different  in  degree,  that  ie^  than  th 
difference  between  the  Copenhagen  and  Berlin  records,  or  than  would  be  explaine 
by  variations  in  the  practice  of  dealing  with  fixxl  animals  in  one  and  another  coun- 
try.    Such  few  daUi  aa  are  to  be  had  for  the  United  Kingdom  confirm  this  view. ' 

An  examination  of  20,930  cattle  in  Great  Britain,  either  slaughtered 
and  examined  postmortem  or  tested  with  tuberculin,  showed  5,441,  o^ 
26  per  cent,  affected  with  tuberculo^iis. 

It  i-s  said  that  breeding  cattle  from  Great  Britain  carried  tul^ercu- 
losis  to  Denmark  in  the  first  half  of  the  nineteenth  century,  and  that 
it  is  now  being  carried  in  the  ttamc  manner  to  Sweden  and  Norway 
(Bang).     British  cattle  are  also  accused  of  carrying  the  disease  to 
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Argentina  and  spreading  it  among  the  cattle  of  that  country  (Sivori), 
There  has  also  been  discovered  a  large  percentage  of  tuberculosis 
among  the  ciittle  of  Victoria,  in  Australia,  where  it  was  probably 
introduced  in  the  same  manner.  Some  of  the  largest  breeding  herds 
of  Canada,  also  of  British  origin,  have  been  found  badly  diseased,  and 
20  per  cent  of  tlie  cattle  offered  for  importation  into  the  United  States 
from  Canada  were  found  tuberculous. 

In  the  United  States  our  statistics  are  fragmentary,  but  sufficient  to 
show  that  while  the  disease  does  not  affect  as  large  a  proportion  of  our 
cattle  as  have  been  found  affected  in  European  countries,  it  is  never- 
theless widel}'  distributed,  and  in  some  sections  has  progressed  to  a 
serious  degree. 

From  a  recent  review*  by  Drs*  llussell  and  Hastings,  of  the  Wis- 
consin Agricultural  Experiment  St^ition,  of  the  tests  of  cattle  for 
tuV)ereulosis  which  have  been  made  in  the  United  States,  the  following 
summary  is  pi^sented: 


SUtc, 


KAaictiluetts 

Mtumchttsetts,  euitre  herds . 

Coonccticut 

New  York,  IBM.- 

New  York,  1897-98 .*... 

FenDsyhania « 

New  Jersey.... 

nilnois,  1887-98 

niinols,  1899 

Michigan 

Minnesota 

Iowa  * 


Wisconsin: 

Experiment  statSon  tcaU>— 

Susriccled  Jierds .„ 

Xonauspcc ted  herds ,. 

Btftte  velerinar Inn's  teats— 

SuKpceted  herda. 

Tests  o!  local  veterinarlami  under  State  Teterlnarlan  on  cattle 
Intended  Tor  Bhipment  to  Slates  requiring  tuberculin  eertifl- 
cmc  .*...... .».. *.« 


Number      Ktjmber       Per  eeiic 
tested,     tubercular,  tub^frcular. 


00,000 
24,685 

4.098 

6,300 
947 

1,2C0 
Ul,000 

2.500 
929 

S,C5S 


3,430 
87S 


8,421 


2,3130 

12, 443 

1,05*0 


163 

4,soa 


560 


122 


115 


191 


50.0 
2G.4 
14.2 
6,9 
18.4 
H.l 
2L4 
12.0 
15.32 
13.0 
11.1 
13.8 


35.0 
9.0 


32.5 


2.2 


The  state  veterinarian  of  Peonsylvaniu,  Dr.  Pearson,  think.s  that  not 
over  2  per  eent  of  the  cattle  of  that  State  are  tubercular;  and  prob- 
ably if  a  i^eneral  test  of  all  the  cattle  of  the  other  State.s  mentioned 
were  made  we  shoulfl  find  a  very  much  ^«mal!er  proportion  tuberculous 
than  i.s  indicated  liy  this  tabular  .statement  The  explanation  of  the  high 
percentages  that  have  been  given  is  found  in  the  fact  that  it  ha.s  }>een, 
for  the  most  part,  suspected  herds  which  have  lieen  tested.  Admitting 
that  the  greater  part  of  these  i>crcent4Lges  are  too  high,  we  still  have 
revealed  a  condition  which  is  w^orthy  of  our  serious  consideration. 


'BQlk'tia  No.  S4,  Wiecoiisin  A^rkulliiral  Experiment  Bta.iiotv/'NLaxti'tkA^^ 
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The  classes  of  cattle  most  affected  are  lireeding  animnLs  and  dairy 
stock.  The  lx?ef  cattle  coming  to  our  markets  arc  8till  siugularly  free 
from  tuberculosis.  Of  4,841,186  cuttle  sluutrhtercd  in  the  year  1900 
under  Fcdeinil  inspection,  but  5,:279,  or  OAl  p^v  cent,  wore  su6oicieiitly 
affected  to  cau^e  condemnation  of  any  part  of  the  carcass.  Of 
23,336,884  hogs  sijuilarly  ia^pect-ed,  5,440  were  sufficiently  affected  to 
cause  condemnation  of  some  part  of  the  C4irca.ss.  This  is  equal  to  0.023 
per  cent,  or  slightly  more  than  one^lifth,  the  pro|)ortion  found  in  beef 
cattle*  It  is  scarcely  necessary  to  add  that  there  are  certain  lots  of 
cattle  and  hogs  encountered  whieli  are  affected  in  much  greater  pro- 
portion than  the  general  avenxgc  ]ust  given. 

With  hogs,  tuberculosis  is  a  disease  generally  contracted  from  tJie 
inge^stion  of  infected  food,  and  hence,  as  the  disea.se  is  allowed  to 
spread  among  cattle,  it  will  become  more  frequent  with  the  hogs  tliat 
eat  the  skim  milk,  buttermilk,  and  other  waste  products  of  the  dairies. 
In  these  animals  the  disease  is  more  acute,  and  has  a  much  greater 
tendency  to  generalisation  than  with  cattle,  and  consequently  there  is 
more  danger  of  the  meat  becoming  infected. 

Tubi^reulosis  is  not  preeminently  a  disease  of  poor,  neglected,  under- 
fed scrub  cattle,  for  the  better  class  of  cattle  have  suffered  perhaps  to  a* 
gi'eator  degree.  Being  constant!}'  imported  with  purebiTd  stock,  it 
has  been  introduced  into  the  best  herds,  and  has  extended  from  them 
to  the  dairy  herds  and  conmion  cattle.  It  was  said  in  an  official  inves- 
tigation of  one  of  the  most  noted  Qmadinn  herds  that  wherever  ani- 
mals from  that  herd  liud  l)een  taken  to  improve  the  native  stock  thore 
tuberculosis  was  found  among  the  farmers'  cattle. 

A  brief  list  of  infected  herds  which  have  been  carefully  studied  may 
be  useful  in  showing  the  extent  to  which  the  disease  develops  and  tlie 
difficulty  of  building  up  a  herd  of  good  cattle  under  the  best  condi- 
tions and  keeping  it  free  from  this  disease: 


Herd  of— 


Number  Number  in-  Percent  tu- 


Soldk'ra'  Home,  Wflsbington,  D.C , 

MiitwachoaettA  AgrfcuUiam!  College". 

New  Jersey  A^ciiltorAl  Experiment  Station 

Vermont  AgrlcuUural  E xp** rime ut  Station 

Ohio  Agdcultural  Experiment  Station 

Texas  A^cuUur&l  Experiment  Station. ,, .. 

WlaeoTtsin  AgrlenUnral  Expcrimeot  Station 

KansRS  AgTiculuirtil  Oolleife'' .,...,.,.< 

Government  Hospital  lor  the  Insane,  Washington,  D,C.*. 
Maine  AKrlcultnral  Experiment  SUUon  ^« 


€3 

S& 

32 

2& 

4^ 

25 

33 

21 

ao 

14 

21 

10 

30 

28 

S6 

15 

103 

79 

B4 

m 

H 

iS 

m 

27 


•Tills  test  was  mode  In  1494;  IS  animalji  had  preriouil/  been  killed  In  1391-92  and  9  in  18^  to  cheek 
the  progrt-fflB  of  the  disease. 

^  At  the  time  of  the  test  two  anfmab  had  been  isolated,  one  for  chronie  naml  discharge  and  one 
for  Indurated  udder.  Aside  from  these  two  there  wai  no  reason  to  suspect  but  that  the  herd  was  in 
goo*l  condition  and  a^  free  from  disease  (is  the  aveiage, 

•Thirteen  of  the  nnfmaiji  In  ihin  hen!  had  recently  been  purchased  and  were  all  free  from  the  dls^ 
en-'ie.    Excluding  thesr'.  90  per  cent  of  the  herd  was  ttibereulouii. 

*So  ImdJy  dJcettied  that  entire  herd  was  alaughtered  In  1886. 
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There  Is  little  doubt  but  that  tulier^ulosis  in  cuttle  and  hogs  has 
n  iiicreai^incjf  in  thi.s  country  as  well  an  in  most  other  ctimntrios  dur- 
ing- recent  yoa^^4.  This  is  shown  by  slaugJtterhouse  statistics  and 
official  inquiries.  There  appears  to  lie  no  climate  and  no  method  of 
handling'  cattle  which  entirely  aiTcsts  the  .sprpud  of  the  disea,so.  In 
Argentina  it  is  held  that  the  native  cattle  were  free  from  it  until  it 
was  introduced  by  the  British  breeds  of  beef  cattle,  and  that  it  has 
spread  among  the  native  animals  in  projiortian  to  the  improved  bix^ed- 
ing  stock  which  has  been  used  (Siyori).  In  Australia  and  New  Zea- 
land the  slaughterhouse  statistics,  according  to  official  reports,  show 
as  high  a8  3^^  to  4{  per  cent  of  the  adult  eattlo  ttibereulous.  Consid* 
ering  that  in  the.-^e  countries  the  cattle  live  in  the  open  air,  and  that 
the  climate  of  Aus^tralia  has  been  considered  a  remarkably  favorable 
one  for  tuberculous  people,  we  can  not  avoid  the  conclusion  that  our 
beef  cattle,  even  on  the  Western  plains,  are  liable  to  have  the  disease 
pttjpagated  among  them  by  the  use  of  tuberculous  breeding  stock. 
At  present  the  statistics  of  Buenos  Ay  res  show  almost  three  times  the 
percejitage  of  tut>erculosis  which  is  found  in  the  avemge  of  oiir  Fed- 
eral meat  inspection,  while  in  Australia  and  New  Zealand  tliirty  to 
forty  times  our  percentage  has  been  re|x)rted. 

These  facts  indicate  the  insidious  and  constant  progress  of  this  fatal 
disease  among  meat-producing^  animals  in  the  most  varied  climates  and 
under  all  conditions.  The  tu^^crculin  tests  made  in  Minnesota,  Iowa, 
Nebraska,  Kansas,  and  California,  and  information  received  from  llon- 
tana^  Dtah,  and  some  other  States  of  the  llocky  Mountain  region,  indi- 
cate that  we  have  no  climate  in  the  United  States  so  favorable  that  it 
may  1^  relied  upon  to  save  our  cattle  from  tulx^i-culosis  if  the  con- 
tagion is  introduced  among  them. 

The  imijortance  of  maintaining  the  source  of  our  food  supply  five 
from  the  contamination  of  any  disease  is  no  doubt  appreciated  by  every 
physician;  but  when  the  disease  which  threatens  it  is  conmiunicable, 
fatal  to  man,  and  surpasses  all  other  diseases  in  the  mortality  which  it 
causes  in  the  human  race,  are  we  likely  to  exaggerate  its  seriousness 
or  to  urge  with  too  groat  insistence  its  effectual  conti'oH 

This  l>rings  us  to  the  question  of  the  transmi.ssion  of  tulx^rculosis 
from  animals  to  man,  and  here  we  tind  the  most  divergent  opinions 
even  aniong  those  who  have  given  considerable  attention  to  the  sub- 
ject. In  the  most  supei-ficial  examinutit->n  of  the  rjucstiou  we  must  he 
impressed  with  the  fact  that  in  the  domesticated  animals  we  have  a 
great  breeding  gfround  and  reservoir  for  the  Ijacilli  of  tuberculosis 
which  is  at  this  time  pnictically  beyond  the  reach  of  the  physician  and 
health  officer.  Is  this  accumulation  of  tubercle  bacilli  dangerous  to 
man  when  he  works  in  the  germ-laden  air  of  the  infected  buddings, 
caring  for  the  cattle,  milking  the  cows,  and  cl*^aning  the  ^.tables,  or, 
above  all,  when  he  han:lles  the  mfected  products  and  takes  theui  \v\la 
his  stomach  as  food } 
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It  has  been  poiuted  out  by  investigators  that  there  are  slight  differ- 
ences ill  the  morphological  and  physiological  eharucters  of  the  human 
and  bovine  tubercle  bacillus,  that  the  bovine  bacillus  is  more  virulent 
for  experimental  animals,  and  that  the  hiimao  bacillus  is  inoculated 
with  difficulty  upon  cattle,  and  usually  produces  a  circumscribed  and 
mild  disease.  From  this  there  has  l)ccn  a  tendency  to  conclude  that 
human  and  bovine  tuberculosis  were  distinct  diseases,  and  that  aninml 
tubci'culosis  might  be  neglected  as  a  source  of  the  human  disease. 
This  reasoning,  it  appears  to  me,  is  most  unsafe  and  illogical. 

There  is  probabi}'  no  pathogenic  microbe  which  undergoes  greater 
modifications  in  the  lalioratory  under  various  conditions  of  environ- 
ment than  the  tubercle  bacillus,  and  this  is  illustrated  by  the  difliciiltj 
with  which  the  first  cidtures  from  the  diseased  subject  are  obtained, 
and  the  ease  with  which  it  is  grown  upon  a  variety  of  media  after  it 
has  })ccn  gradually  accustomed  to  the  changed  conditions  of  existence. 
If  it  so  readily  varies  lU  requirements  in  the  laboratory,  is  it  not  rea- 
sonable to  suppose  that  it  may,  in  an  equally  short  period,  be  modified 
to  as  great  or  to  a  greater  extent  in  the  bodies  of  different  aniunils? 
And,  if  the  bovine  bacillus  is  more  virulent  for  cattle,  sheep,  goats^ 
hogs,  guinea  pigs,  and  rabbits  than  is  the  hunmn  bacillus,  ma>^  it  not 
also  be  more  virulent  for  man? 

The  frequent  exposure  of  man  to  the  bovine  bacillus  is  demonstrated 
be^'ond  doubt.  That  the  air  of  infected  cow  stables  is  a  bearer  of  the 
bacillus  is  abundantly  proved  by  the  spread  of  the  disease  among  the 
cattle  in  sucli  stables,  since  postmortem  examination  proves  the  major- 
ity of  infections  among  cows  are  through  the  respiratory  organs.  The 
muscular  tissues  of  animals  probably  do  not  contain  the  bacilli  in  suf* 
iicient  numl>ers  to  be  infective  except  in  the  case  of  generalized  tul>er- 
culosis.  The  c-a.ses  of  generalized  tuberculosis  are  not  rare.  In  Ger- 
many, out  of  482,501  tuberculous  cattle,  12,017,  or  2.8  per  cent,  were 
condenmed  for  genei-alized  tuberculosis  (Siedanigrotzky);  and  Nocard 
states  that  of  43,(K)0  cases  10.7  were  generalized.  In  addition  to  the 
distrilmtion  of  the  bacilli  through  the  blood  in  generalized  tubercu- 
losis, it  has  been  shown  that  there  is  considenible  danger  of  the 
flesh  of  other  advanced  cases  being  infected  by  contact  with  the  dis* 
eased  organs  and  by  smearing  with  tuberculous  material  from  the 
kni\  es  of  the  butchers.* 

The  infectiousness  of  milk  from  tuberculous  cows  has  been  fre- 
quently proved  by  microscopical  examination,  by  inoculation,  and  by 
feeding  experiments.  The  one  point  aljout  which  there  has  been  some 
difference  of  opinion  is  as  to  whether  a  cow  with  a  clinically  healthy 
udder  can  give  infectious  milk.  It  is  generally  admitted  from  ^laugh- 
terliouse  statistics  that  from  1  to  2  per  cent  of  tuberculous  cows  have 
tubercular  deposits  in  the  udder*  These  stati^itics  are  not  absolutely 
accurate,  because  the  examinations  are  not  usually  made  with  that  thor- 
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oughness  which  is  required  to  discover  all  of  the  minute  lesions,  and  also 
because  in  many  eases,  while  tlie  number  of  tuberculous  udders  is  g-iven, 
the  total  number  of  tuliereulous  animals  includes  calves  and  sometimes 
bulls  and  steers.  The  percentage  of  cases  in  which  the  udder  is 
affected  nmst  therefore  actually  be  greater  than  the  figfures  just  given* 

If  we  eould  be  certain  that  not  mure  than  one  or  two  animals  among 
100  tuberculous  cows  would  give  infectious  milk,  that  fact  would  be 
somewhat  reassuring;  although,  as  Virebow  said  in  Ids  address  before 
the  International  Tuberculosis  Congress  of  Berlin  in  181*9,  the  tuber- 
cular lesions  may  directly  involve  the  milk  ducts,  in  which  case  thou- 
sands of  ]>aeilli  may  be  carried  in  the  milk,  and  a  single  cow  in  such 
condition  may  be  sufficient  to  infect  the  people  of  a  whole  village  or 
even  more** 

Careful  researches  of  competent  investigators  indicate,  however^  that 
a  much  larger  proportion  of  tuberculous  cows  yield  infectious  milk 
than  is  admitted  to  have  diseased  udders.  Bollinger,  Stein,  Bung, 
liirsclibergcr,  Ernst,  Smith  and  Schroeder,  Rohinowitsch  and  Kemp- 
ner,  Kavenel,  Gehrmann,  and  NOrgaard  have  all  found  the  milk  infec- 
tious when  no  lesions  could  be  disco vere<l  in  the  udder.  These 
investigations  cover  a  considerable  number  of  cows,  and,  as  infectious 
milk  was  obtained  in  from  6.5  per  cent  to  60.6  per  cent  of  the  animals, 
thc}^  prove  either  that  the  udder  is  affected  in  a  much  larger  propor- 
tion of  cases  than  has  been  admitted,  or  that  man}"  cows  with  sound 
udders  excrete  tubercle  bacilli  in  the  milk. 

Il  is  not  probalile  that  so  many  investigators  would  o\'erlook  tuber- 
culosis of  the  udder  if  it  existed,  and  reach  a  faulty  conclusion;  but  if 
we  admit  that  this  did  occur,  we  iiuist  also  admit  that  such  an  error 
Is  much  more  likely  to  happen  in  the  ordinary  slaughterhouse  exam- 
inations, and  that  consequently  the  frequency  of  tuberculosis  of  the 
mammary  glands  should  be  placed  at  10,  15,  or  '20  per  cent  of  the  dis- 
eased animals  instead  of  1  or  2  per  cent,  as  at  present.  Dismissing 
the  question  as  to  whether  the  udder  was  affected  in  all  of  these  cases, 
the  practical  conclusion  of  the  sanitarian  is  not  changed,  and  that  is  that 
the  milk  is  infectious  with  a  large  proportion  of  tuberculous  cows,  and 
that  with  many  of  these  no  disease  of  the  udder  can  be  found  m  the 
livmg  annual. 

The  milk  of  such  animals  produces  tuberculosis  in  guinea  pigs,  hogs, 
and  calves  when  fed  to  tliem.  Will  it  have  the  same  ertect  when  taken 
into  the  digestive  apparatus  of  man^  In  other  words,  is  ixjvine  tuber- 
culosis connnunicahlo  to  man?  There  arc  many  cases  on  record  indi- 
cating this  conmiunicabilit}",  but  I  have  space  to  refer  briefly  to  bat  a 
very  few. 

Two  veterinarians  of  Pennsylvania  have  been  reported  to  me  as 
infected  by  making  postmortem  examhiations  on  tuberculous  cows. 
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In  both,  local  tuberculosis  developed  and  the  tuljcrclo  baeilli  were  dem- 
onstrated in  the  excised  tissue.  In  another  ^similar  case  in  the  same 
State  the  character  of  the  lesion  was  demonstrated  by  the  inoculation 
of  guinea  pigs."  L.  Pfeitfer  cites  the  case  of  Veterinarian  Moses,  34 
year«  old,  of  hetilthy  fanviiy,  and  personally  in  good  health,  who 
pricked  his  left  thumb  in  making  an  autopsy  on  a  tuberculous  cow. 
The  point  of  the  knife  probably  penetrated  into  the  articulation  of  the 
first  and  second  phulunges.  The  puncture  healed  without  snppunitiou, 
but  at  the  end  of  six  months  tliere  formed  at  the  seat  of  the  cicatrice 
a  cutaneous  tubercle,  and  the  joint  was  removed.  Soon  afterwards 
the  patient  ^>egan  to  cough,  and  died  of  phthisis  eighteen  months  after  3 
the  accident.  On  opening  the  articulation  of  the  thumb  it  was  found' 
filled  with  caseous  masses  exti^aordinarily  rich  in  bacilli,  A  similar 
case  in  the  United  States  was  brought  to  my  attention  by  Dr.  M.  P. 
Ravenel.  The  ciise  occurred  in  the  practice  of  Dr.  M,  B,  llartzell  and 
was  partially  reported  to  tliis  association  in  June,  1807.  The  patient, 
a  man  in  excellent  health  and  weighing  1T5  [xjunds,  was  employed  by 
a  railroad  compatiy  to  work  uixjn  cars  used  for  the  transportation  of 
cattle.  He  was  wounded  upon  the  back  of  the  hand  hyix  piece  of  broken 
woodwork  of  a  car,  and  typical  verrucous  tuberculosis  developed ' 
locally.  This  was  apparently  successfully  treat^ed  liy  Dr.  HartzelL' 
Within  a  year  the  patient's  general  health  changed  greatly;  he  was 
emaciated,  had  a  persistent  and  frequent  cough  with  abundant  expec- 
toration, and  there  was  decided  duUness  at  the  left  apex  with  numerous  i 
rales.  Death  soon  resulted  from  general  tuberculosis.  A  very  inter* 
esting  case  of  ''iirimary  sul>cutaneous  tuberculosis,"  caused  by  the 
topical  application  uf  cream,  was  reported  in  the  Omaha  Clinic,  Feb- 
ruary, 1896,  by  Dr.  A,  Grothan.  The  family  was  using  the  milk  of 
one  cow  only,  and  inoculations  of  two  rabbits  with  milk  and  cream 
from  this  cow  caused  tuberculosis  in  each. 

These  are  very  clear  cases  and  sulBcient  to  demonstrate  the  eom- 
municability  of  bovine  tuberculosis  to  man,  and  they  indicate  that 
baeilli  from  a  bovine  source  are  at  least  as  virulent  for  man  as  arc 
bacilli  froma  human  subject. 

Now,  we  are  asked,  if  tx*vine  tuberculosis  is  dangeroas  to  man,  and 
is  increasing,  how  is  it  that  consumption,  or  phthisis,  is  deci'casing? 
It  appears  to  me  quite  conceivable  that  the  conditions  of  life,  and 
above  all  of  sanitation,  may  be  so  improved  tliat  their  influence  will 
more  than  counterm-t  the  increasing  danger  from  the  extension  of 
bovine  tuberculosis.  But  quite  aside  from  this,  it  must  1x3  admitted 
that  phthisis,  or  tuberculosis  of  tlie  lungs,  is  usually  contracted  by 
inhaling  the  infection,  while  if  the  disease  is  conmumicated  through 
the  food  it  would  probably  take  some  otlicr  form  (tabes  mesenterica, 
tubercular  meningitis,  etc.).     It  is  clear,  then,  that  in  estimating  the 
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effect  of  iQcreasing  bovine  tuborculosis  we  mtist  make  a  dUtinction 
between  phtlitHis  and  othor  fonns  of  tubercular  disease. 

Sir  Richard  Thonie-Thorne  in  Ujc  Harbcn  Lee tu res  for  18i>s  haa 
made  ihk  very  clear.  He  shows  from  the  statistics  of  England  and 
Wales  that  between  the  periods  1851-lSOO  and  18i>l-1895  there  has 
been  a  reduction  of  the  mortiility  at  all  a^es  from  phthisij^  of  45,4  per 
cent;  while  from  all  formal  of  tubereulosis  the  reduction  has  been  dis- 
tinctly less^  namely,  ?AK1  pt'r  cent.  Takint^  that  form  of  disease  reg- 
istered under  the  name  of  *' tabes  mesenterica,"'  the  reduction  at  all 
ages  has  been  but  8.5  per  cent;  under  5  years  of  age  the  reduction  has 
been  but  3  per  cent;  while  under  1  year  of  age  there  ha.s  been  an  actual 
increase  of  27.7  per  cent.  This  is  the  milk-drinking  age,  and  the 
increase  of  the  mortalit}''  is  very  signiticant  at  a  time  when  phthisis 
has  been  so  remarkably  reduced.  Making  all  proper  allowances  for 
errors  in  diagnosis  among  the  returns  for  tabes  mesenterica,  it  is  still 
apparent  that  there  are  altogether  different  influences  at  work  in  the 
causation  of  this  disease  from  what  are  usual  with  phthisis. 

The  conclusions  which  naturally  follow  from  these  statistics  are  so 
different  from  what  has  been  generally  held  that  numerous  attempts 
have  been  made  to  counteract  tlieui.  Dr.  George  F.  Still  recorded 
*^ Observations  on  the  morbid  anatomy  of  tuberculosis  in  childhood,"* 
in  which  he  gave  a  r^umd  of  the  results  of  769  consecutive  autopsies 
on  children.  Of  these,  20i>  presented  lesions  of  tuberculosis,  but  death 
was  due  in  43  of  these  to  some  other  cause.  The  channels  of  infection 
in  the  26S)  cases  were  as  follows:  Lung  105,  intestine  63,  ear  9,  bones 
or  joints  5,  while  the  remainder  were  more  or  less  uncertain;  that  is, 
the  intestinal  infections  were  to  the  others  as  1  to  2.1.  With  the  class 
of  cases  where  death  was  caused  by  some  other  disease  and  w^hei^e  the 
tuberculosis  was  either  arrested  in  an  early  stage  or  had  nut  progressed 
be^'ond  the  initial  st^ige,  affording  almost  indisputable  evidence  of  the 
method  of  infection,  the  infections  were  by  the  Inng  26,  by  the  intes- 
tine !♦],  by  the  ear  1.  Here  the  intestinal  infections  were  to  the  others 
as  1  to  1.7.  In  the  English  statistics  the  cases  of  tabes  mesenterica  in 
children  5  years  and  under  are  to  the  other.forms  of  tuberculosis  a.s  1 
to  LO.  Dr.  StilPs  ol)servations  are,  therefore,  a  singular  indorsement 
of  the  accunicy  of  the  returns  under  the  name  of  tabes  mesenterica, 
and,  as  the  ages  of  the  children  covered  by  his  autopsies  were  12  year^ 
and  under,  he  has  really  found  a  larger  |>ercentage  of  intestinal  infec- 
tion than  is  indicated  by  the  statisties. 

Dr.  J.  Walter  Carr  also  referred  to  statistics  of  necropsies  on  tul^er- 
culous  children  at  the  Victoria  Hospital.^  He  found  71*  in  which  the 
disease  most  probably  started  in  tlie  chest  and  20  in  which  it  seemed 
to  have  begun  in  thii  abdomen.     Here  the  relation  between  the  two 

•Bnt.  IVfta.  Jour.,  All},'.  19,  1899,  p.  455. 
■^Brit.  Mt'^L  Jour.,  8ept,  2,  1899,  p.  626. 
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farms  of  infection  is  as  1  to  4.  In  20  children  of  early  or  limited 
tuberculosis  the  thorax  was  alone  affected  in  12  cases  and  the  abdomen 
in  7,  being  in  the  proportion  of  1  to  l.T.  Of  53  tuberculous  children 
under  2  years  of  age  the  disease  most  probably  liegan  in  the  chest 
in  43  and  in  only  5  certainly  in  the  abdomen,  the  proportion  in  tins 
case  l>eing  as  1  to  8.4.  Of  21  children  over  5  years  of  age  the  disease 
began  in  the  chest  in  12  and  in  the  abdomen  in  6,  the  relation  being  as 
1  to  2. 

These  statistics,  being  all  from  English  sources,  are  fairly  comimr- 
able,  and  it  appears  to  me  they  sustain  Dr.  Thome's  contention  that 
tlie  returns  in  England  of  tabes  mesenterica  represent  witli  fair  accu- 
racy the  abdominal  tuberculosis  of  children. 

Bollinger,  in  his  address  at  the  International  Tuberculosis  Congress 
of  Berlin,  in  1899,  quoted  with  approval  the  record  of  autopsies  by 
Heller  (Kiel)  of  248  tuberculous  children ,  which  showed  in  45.5  jier 
cent  of  the  cases  tuberculosis  of  the  mesenteric  glands.  From  these 
it  was  concluded  that  milk  played  a  leading  role  in  the  so-called  trans- 
mitted tuberculosis  of  children. 

It  is  plain  from  what  has  been  said,  without  quoting  further  statis- 
tics, that  in  some  countries  where  bovine  tuljcrculosis  is  very  frequent 
tliere  is  also  great  frequency  of  tuberculosis  in  children.  Bollinger 
concludes  that  *^  although  the  tuberculosis  of  cattle  and  swine  do  not 
stand  in  the  tirst  line  as  source  and  starting  point  of  luuuan  tubercu- 
losis, nevertheless^eonsidertng  their  enormous  distribution  and  pro- 
gressive additions  and  the  great  danger  from  the  ingestion  of  the  milk 
of  tuberculous  cows — th(»y  are  certainly  for  humanity  the  most  im- 
portant and  most  dangerous  of  all  animal  plagues,  and  deserve  the 
most  earnest  attention  from  the  sanitarian  and  the  State." 

Admitting  the  subordinate  role  played  by  digestive  infection  in 
human  tuberculosis,  admitting  that  in  England  there  is  but  one  such 
case  to  nine  cases  of  all  forms  of  tuljcrculosisj  still  the  matter  is  one 
deserving  the  most  careful  consideration  of  the  sanitarian.  But  the 
harm  does  not  stop  with  the  cases  directly  infected  by  food,  since  these 
may  in  turn  cause  secondary  infections,  and  thus  give  rise  to  a  series 
of  unlimited  extent 

It  is  not  my  purpose  to  exaggemte  in  the  least  the  danger  from 
animal  tuberculosis,  but  there  has  unfortunately  been  a  tendency  in 
recent  years  to  make  light  of  tliis  danger.  Let  us  tiike  facts  as  our 
guide,  and  not  be  unduly  influenced  by  personal  opinions.  If  it  can 
be  shown,  as  1  believe  it  has  beeOj  that  animal  tuberculosis  may  be 
com nm ideated  to  man,  then  the  presence  of  vast  numbers  of  tut)er- 
culous  animals  in  a  eountr}^  must  be  looked  upon  as  a  source  of  danger 
and  one  which  it  is  our  duty,  as  sanitarians  and  as  citizens,  to  do  our 
utmost  to  abolish. 
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By  James  Wilson, 
Secretarij  of  Affricidlure, 

The  condition  of  the  cattle  indnstry  in  the  United  States  at  this  time 
is  a  subject  for  congratulation*  There  is  a  demand  for  all  chisses  of 
cattle  at  prices  far  above  tho.se  which  have  roled  in  recent  years. 
Beef  cattle,  dairy  cattle,  and  purelired  cattle  all  may  be  marketed  on 
term.s  favorable  to  the  breeder  aud  feeder. 

When  we  consider  the  depres.sion  and  discouragement  which  existed 
in  this  industry  but  a  few  yeitrs  ago,  we  can  onlyt.marvel  at  the  change 
whicli  has  been  broiiglit  about  in  80  f^hort  a  time.  And  this  change 
has  occurred,  not  as  the  result  of  disast<n*s  to  the  industry,  not  as  the 
result  of  losses  or  saerilices  of  animals,  Ijut  in  spite  of  the  fact  that  we 
have  maintained  a  stock  of  cattle  unexampled  in  the  histor}^  of  the 
country  for  numbers  and  \'alucs. 

The  preliminary  census  figures  whicli  have  teen  made  public  are 
surprising*  They  show  a  nuich  larger  number  of  cattle  than  many 
writers  anticipated.  They  demonstrate  that  during  the  years  of  the 
last  decade,  when  it  was  supposed  the  stock  of  cattle  was  being 
depleted,  it  was  really  increasing.  And  now  it  would  appear  that  we 
actually  have  more  cattle,  and  also  more  in  proportion  to  ix^pulatioHj 
than  we  have  ever  had  before* 

The  same  mini  her  of  breeding  cattle  gives  us  a  much  greater  annual 
product  of  beef  now  than  it  did  fifty  years  ago.  The  stock  of  cattle 
has  Ijeen  improved;  it  is  more  precocious;  bullocks  are  marketed  at 
an  earlier  age;  and  the  carcasses  average  heavier  and  better.  With 
dairy  stock  there  has  been  a  similar  improvement.  Tlie  animals  are 
more  precocious,  the  average  yield  is  better,  and  the  average  product 
has  greatly  improved. 

All  of  this,  of  course,  is  to  the  advantage  of  the  producer.  It  means 
that  his  breeding  cattle  are  worth  more  nione\%  that  his  sales  bring 
hiai  greater  returns,  and  that  his  profits  are  correspondingly  larger. 

These  are  the  facts  as  we  see  them  at  this  time.  How  can  we 
explain  the  high  i)rice  of  cattle  at  a  time  when  the  numbers  and  prod- 
ucts arc  greater  than  ever  before?  It  can  not  be  accounted  for  by 
any  variation  in  the  crops  of  the  country  as  a  whole,  or  of  any  part 

•  Read  before  tUo  CerUml  Shorthoru  Breeders'  Aaaociatiou^  Kansas  City,  Feb- 
ruary 4,  1902. 
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of  it;  neither  can  it  be  explained  bj  any  variation  in  the  amount  of 
exports  of  cattle  or  cattle  products.  It  is  due  principally  to  changed 
condition8  in  the  United  States;  to  the  great  and  universal  pro8i)ority 
which  prevail;  to  the  increase  in  niannfacturea;  and  to  the  existence 
of  a  vast  army  of  workingmen  who  are  utile  to  purchat>e  and  pay  for 
the  l>e.st  beef  and  laitter  and  cheese.  We  are  mannfactnring  the  iron 
and  steel,  the  machinery,  the  textiles,  and  other  finished  products  for 
the  world,  and  are  feeding,  directly  and  witluAit  any  restrictions,  the 
laborers  who  are  necessary  to  keep  these  enormous  manufacturing' 
enterprises  in  operation* 

The  statistics  indicate  that  it  is  preeminently  the  development  of  the 
home  market  whicli  has  benefited  the  cattle  industry. 

For  many  ^^ears  our  breeders  have  been  working  incesaanfcl^",  with 
American  energy  and  American  intelligence,  to  establish  in  the  United 
States  the  highest  types  of  tlie  best  breeds  of  cattle.  They  have  spent 
their  money  with  a  lavish  hand  for  breeding  stock;  they  have  had  the 
advantiige  of  the  nn^t  fertile  soil  in  the  world,  and  of  a  temperate 
climate  favoraV>le  to  animal  life  of  all  kinds.  The  cattle  which  they 
have  produced  have  during  late  j^ears  held  their  own  in  the  show  nogs 
with  the  best  imported*  It  has  seemed  to  me  that  we  have  reached  a 
point  where  we  might  reasonahlj'  claim  that  we  have  as  good  cattle  as 
exist  in  any  country,  and  that  we  might  assert  our  indei>endenoe  of 
foreign  breeding  stock. 

Fij*mly  believing  that  the  development  and  high  character  of  our 
purebred  cattle  warranted  tiuch  assertions,  I  have  taken  8tepa  to  briiiif 
our  animals  to  the  attention  of  the  countries  south  of  us,  who  are  just 
reaching  that  stiigc  of  progress  in  animal  hiislrandry  where  large  ainn- 
bers  of  such  cattle  are  needed  to  grade  up  the  native  stock.  I  have 
had  in  mind  particularly  Mexico  and  Argentina  as  c*>untries  which 
must  soon,  of  nece^ssity,  bring  their  cattle  to  the  modern  standard. 
But  the  |>eople  of  those  countrie^^  know  good  cattle  when  thej  see 
them  and  they  want  the  best.  It  is  useless  to  try  to  sell  our  culls  in 
those  markets.  The  first  shipment  of  inferior  stock  will  damage  our 
prospects  or  perhaps  ruin  all  chances  of  building  up  a  trade.  What 
is  required  is,  first,  confidence  in  our  own  stock,  and,  secondly,  the 
determination  that  when  the  opportunity  for  shipment  comes  only  the 
best  cattle  bhall  lie  j^ermitted  to  go  to  represent  us  in  these  foreign 
markets. 

There  is  still  a  senthnent  among  some  cattlemen  in  thi^  country  that 
we  uiust  have  fresh  blood  from  Euroj^e  to  niaintain  the  standard  of 
our  herds.  This  sentiment  has  been  handed  down  by  tradition  fi^om 
the  early  days  when  we  began  building  up  our  herds;  when  many  of 
the  cattle  imported  were  not  as  good  as  they  should  have  been,  and 
when  our  breeders  were  not  as  skiilfu!  as  they  are  to  day.  It  has  been 
kept  prominent  hy  the  importers  and  dealers  in  imported  stock,  and  bj 
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people  who  profited  by  such  transactions  otherwise  than  by  the  improve- 
ment of  their  cattle.  I  l>elio\  e  I  am  ri^ht  in  conrluLling  that  this  t^ea- 
timent  ha^  no  other  foundation  than  tradition  and  personal  interest  at 
the  present  day,  and  I  am  ^oingf  ahead  upon  that  theory  and  trying  to 
put  our  cattle  into  the  markets  of  the  world.  But  suppose,  for  the 
sake  of  argument,  we  accept  the  other  view;  would  we  not  be  asked 
at  once  by  our  prospective  customers  why  they  should  not  go  to  the 
same  source  that  we  are  obliged  to  draw  from  ?  If  our  herds  are  not 
as  good  as  the  British  herds,  if  they  Imve  not  the  quality  of  perma- 
nency^ what  arguments  can  we  use  to  induce  people  who  want  the 
very  best  to  come  to  this  country  for  our  rattle?  Should  an  Ameri- 
can breeder  find  that  a  remarkably  good  animal  had  been  produced 
abroad,  having  strains  of  blood  corresponding  with  his  line  of  breed- 
ing, I  should  expect  him  to  try  to  gain  possession  of  that  animal,  jiLst 
as  I  should  expect  an  inteliigent  English  or  Scotch  breeder  to  come  to 
this  country  for  an  animal  under  the  same  circumstances,  if  he  were 
not  prevent-ed  by  the  rigid  sanitary  restrictions  enforced  by  his  coun- 
try*  and  as  they  sometimes  did  before  such  restrictions  were  imposed. 
But  the  idea  that  foi*eign  cattle  as  a  class  are  better  in  the  show  ring, 
or  have  greater  prepotency  than  our  cattle,  is  a  fallacy  which  the 
American  breeder  should  set  about  dispelling  now  and  for  all  time. 

We  have  within  the  United  States  the  most  varied  soils  and  the 
widest  range  fxjssible  of  climatic  condition's,  within  the  limits  fuvora* 
ble  to  the  high  development  of  tlie  domesticated  animals.  No  doubt 
there  are  some  sections  which  are  specially  adapted  to  the  highest 
types  of  certain  breeds.  Our  breeders  should  .study  this  question,  and 
they  should  try  to  unite  the  conditions  of  soil,  the  conditions  of  cli- 
mate, the  methods  of  feeding  and  treatment  which  are  best  suited  to 
each  particular  breed.  In  tliat  manner  we  shall  produce  animals  of 
all  breeds  equal  to  any  in  tlie  world — animals  which  are  the  product  of 
their  ennronment,  and  which,  consequently,  l>ecome  more  and  more 
capalJe  of  transmitting  their  characteristics  to  their  oif spring.  It  is 
not  surprising  that  the  highest  types  of  animals  bred  in  distant  coun- 
tries, under  the  peculiar  conditions  which  exist  there^  should,  in  ccr- 
tain  instances  after  l>eing  brought  to  this  country,  show  some  falling 
off  in  succeeding  gene i*at ions,  as  a  result  of  the  violent  change  in  their 
environment.  But  this  deterioration  is  not  i>ermanent,  if  they  are 
properly  managed;  and  when  the  herd  recovers  from  the  shock  of 
lieing  transplanted  to  a  totally  di  lie  rent  climate,  it  is  the  more  valua- 
ble on  that  account,  for  it  is  then  acclimated,  as  we  say,  or,  in  other 
words,  it  has  become  adapted  to  the  different  conditions  of  life. 

Now,  as  you  know,  the  clmiate  in  the  original  home  of  the  British 
breeds  has  marked  peculiarities*  The  atmosphere  of  the  island  is 
laden  with  moisture,  the  sununers  are  coot  tlie  grasses  grow  rapidly 
and  they  contain  a  large  proportion  of  water.     It  is  quite  different  in 
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most  part$  of  the  United  States;  but  our  conditions  approach  the  con- 
ditions  found  in  Mexico  and  South  America.  Briti?>h  breeds  accli- 
muted  here  may  be  taken  from  here  to  thoije  countries  with  far  less 
shock,  with  far  less  danger  of  deterioration  and  disease j  than  if  taken 
directly  from  Great  Britain.  This  is  a  point  whtcli  ahould  hQ  under- 
stood by  our  own  breeder!^,  and  which  we  should  endeavor  to  impress 
upon  the  stockmen  of  other  countries  on  the  American  continent. 

Auion^  the  fir^t  questions,  however,  w^hich  wc  are  asked  by  the 
goverimients  of  countries  to  which  w^e  propose  to  export  animals  are: 
Are  they  free  from  contagious  diseases  if  and,  Can  you  guarantee  that 
they  will  not  be  exix)sed  to  the  contagion  of  any  such  diseases  on  their 
way  to  the  ships  whieli  are  to  carry  them?  This  is  to-day  the  most 
important  cpiestion  to  all  governments  that  are  w*illing  to  consider  the 
advisability  of  admitting  foreign  animals  to  their  territory*  Most  of 
you  know^  how,  on  account  of  pleuropneumonia  in  this  country,  we  lost 
the  freedom  of  the  British  market  for  our  live  cattle  over  twenty  years 
ago.  Since  that  time  our  cattle  have  been  killed  on  the  docks  where 
landed  within  a  |jrescribed  number  of  days.  You  can  readily  see  that 
when  our  animals  arc  once  landed  without  the  privilege  of  ^shipping 
to  any  otlier  market,  without  the  ability  to  liold  them  beyond  tlie  ten- 
day  limit,  our  shipperH  are  at  the  mercy  of  the  English  buyers.  How 
many  millions  of  dollars  those  restrictions  have  cost  the  American 
farmer  never  will  be  known;  all  that  we  can  say  is  that  we  have  lost 
and  are  still  losing  an  enormous  amount  of  money  because  we  per- 
mitted that  disease  to  remain  a  few  years  too  long  upon  American 
soil.  We  might  just  as  well  have  stamped  the  disease  out  in  1870 
as  in  1890,  and  if  we  had  done  so,  there  would  have  been  no  occasion 
for  these  I'cstrictions,  whicli  now  Iiave  been  permanently  imposed. 
Tlie  reason  .we  did  not  act  sooner  was  that  we  listerjcd  to  the  counsels 
of  a  lot  of  noisy  and  insistent  individuals  w  ho  tliought  the\^  knew  all 
about  the  subject,  but  who  really  were  densely  ignorant  of  everything 
pertaining  to  it.  They  claimed  there  was  no  pleuropneumonia  in  the 
country;  or,  admitting  that  there  was  such  a  disease,  the}'  were  certain 
there  was  no  danger  from  it;  or,  if  they  were  forced  to  admit  the 
existence  of  some  danger,  they  scouted  the  idea  that  the  British 
would  ever  restrict  the  cattle  trade  on  account  of  it. 

We  have  had  about  the  same  experience  in  regard  to  sheep  scab.  It 
was  scattered  all  over  the  country;  the  stockyards  and  markets  were 
infected  with  it;  all  shet*p  in  transit  were  exposed  to  it;  and,  notwith- 
standing inspection,  it  would  break  out  among  our  export  sheep  under 
the  most  inconvenient  and  embarrassing  conditions.  As  a  result  of 
this,  the  British  Government  applied  the  i>ame  restrictions  to  sheep  aa 
to  cattle. 

The  same  disease  has  been  the  means  of  shutting  our  sheep  ou 
tlie  uuirkets  of  France  and  other  European  countries,     ^ow  we 
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getting  sheep  scab  under  control,  and  with  a  few  more  years  of  intel- 
ligent work  shall  1>e  free  from  it. 

Much  surprise  has  l)een  expressed  in  some  quarters  with  reference 
to  a  suggestion  recently  made  l>y  nie  that  it  might  he  well  for  us  to 
consider  w^hether  the  time  had  not  arrived  for  following  the  example 
of  Great  Britain  and  entirely  shutting  out  foreign  live  stock  fronj  our 
territory.  We  still  have  representatives  of  that  same  class  of  men 
who  could  see  no  hann  to  come  to  us  from  nursing  pleuroi>neiinionia 
among  our  cattle  twenty  years  ago,  and  who  are  equally  |>ositive 
to-day  that  no  harm  can  come  to  us  from  any  other  disease.  But  it 
seems  to  me  that  witii  a  stock  of  the  finest  animals  in  the  world,  with 
the  largest  number  of  animals  that  any  country  has  ever  accumuhited, 
with  a  fabulous  amount  of  wealth  invested  in  these  animals— an 
amount  unexampled  in  the  histor\"  of  the  world — it  seems  to  nic,  I 
repeat,  that  we  should  take  stringent  uieasures  to  insure  these  animals 
and  this  wealth  f  rt>m  the  one  danger  to  which  they  may  }>e  exposed. 

It  is  said  that  my  suggestion  to  exclude  live  stock  includes  ali  kinds 
of  animals— cattle,  sheep,  hogs,  and  horses.  Very  well,  if  all  kinds 
of  animals  are  liable  to  bring  destructive  and  disastrous  plagues  to  our 
shores^  why  not  exclude  one  kind  as  well  as  another?  It  is  absurd  to 
lock  one  door  to  a  stable  and  leave  iinother  and  equally  convenient  door 
open  for  thieves  to  enten 

If  we  follow  the  example  of  Great  Britain,  as  suggested,  we  would 
not  exclude  horses;  and  yet  there  are  many  dangers  connected  with 
the  horse  trade.  Glanders  has  1)ecn  an  ever-present  menace  and  source 
of  loss  for  many  years.  Horses  may  also,  it  is  l>elieved,  carry  the 
contagion  of  foot-and-mouth  disease.  It  may  not  be  known  to  you, 
and  yet  it  is  a  fact,  that  tlie  Bureau  of  Animal  Industry  has  been 
struggling  for  several  years  with  an  imported  venereal  disease  of 
horses  which  has  got  upon  the  ranges  of  the  Northwest,  and  which 
has  so  far  defied  all  eiforts  for  its  complete  eradication.  As  a  climax 
comes  the  news  of  surra  among  the  horses  in  the  Philippines*  Surra 
is  a  disease  long  known  in  India,  of  which  we  have  heard  little  in  the 
past,  but  with  which  we  may  become  only  too  well  acquainted  in  the 
future.  Surra  is  caused  bv  a  small  animal  parasite  which  lives  in  the 
blood,  and  when  once  it  gets  into  the  blood  of  a  horse  it  stays  there 
for  months  and  perhaps  for  years.  It  w^ould,  therefore,  be  not  at  all 
impossible  for  a  horse  harboring  this  parasite  to  be  brought  f  !*om  the 
Phiiippiues,or  from  India,  or  from  any  of  the  other  Orient^al  countries 
where  the  disease  exists,  either  directly  to  the  United  States,  or  indi- 
rectly by  way  of  any  of  the  European  countries.  Fossil)ly  the  disease 
was  carried  to  China  with  the  horses  of  the  troops  from  India,  there 
it  may  have  l)een  communicated  to  the  horses  of  the  American  army, 
and  by  these  transported  to  the  Philippines,  Wliat  we  know  is  that 
most  of  the  horses  in  certain  parts  of  the  Philippines  are  affected  this 
year  and  the  disease  is  exceedingly  fatal. 
6427—02—18 
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The  parasite  of  surra  Is  8iip|»osed  to  be  carried  from  horse  to  hor|H 
by  certain  siDecion  of  flie.^,  JiLst  what  kind  of  Hie«  these  are  or  wheihe? 
they  exi^t  in  the  United  States  i.s  not  definitely  known.  They  cer- 
tainly exist  in  the  Philippines,  and  if  they  are  not  already  here  they 
may  l>e  introduced  at  any  time.  Siirni  is  to  horses  what  rinderpes^t  is 
to  ^^ttle-^a  disease  which  spreads  rapidly  and  is  fatal  in  nearly  every 
case. 

Then  why  should  we  not  adopt  ujeasures  to  protect  our  horisieis  as 
well  as  our  cattle  f  Why  should  we  continue  to  live  in  a  fiwFs  |mra- 
dise,  imagining  ourselves  safe,  when  we  Bee  these  diseases  existing  in 
other  countries,  jumpintr  from  one  counti*>"  to  another,  and,  with 
faster  and  more  frequent  communication  between  all  parts  of  the 
world,  ever  getting  nearer  to  us  in  |xnnt  of  time,  and  on  that  account 
more  dangerous  !>  We  have  seen  foot-and-mouth  disease  jump  from 
the  Continent  to  England  again  and  again  within  the  past  two  years, 
notwithstanding  the  prohibition  of  cattle,  sheep,  and  hogs;  we  have 
seen  rinder^iest  jump  to  the  African  Continent  and  spread  over  it  like  a 
sheet  of  flame,  devouring  the  cattle  and  damaging  the  sheep;  we  have 
seen  surra  jump  to  the  Philippines,  Shall  these  disasters  to  other 
countries  tiring  no  lesson  to  us? 

There  are  other  diseases  new  and  strange  to  us  existing  in  various 
hinds  which  may  or  may  not  be  capable  of  introduction  into  the  Unit-ed 
States.  There  is,  for  example,  the  horse  sickness  of  South  Africti— a 
most  fatal  and  unmanageable  diseiLse;  there  is  the  Angora  goat  disease; 
there  are  varioits  sheep  and  swine  diseases,  notably  the  erysipelas  of 
Europe. 

And,  linally,  there  is  tuberculosis,  which  is  neither  new  nor  strange 
to  us.  Tuberculosis  is  perhaps  the  worst  of  all  animal  diseases  because, 
like  pleuropnenmonia,  it  is  a  v^ery  insidious  disease,  entering  a  herd 
and  progressing  in  it  until  most  of  the  animals  are  diseased  before  its 
presence  is  sus{xvted.  Like  pleuropneumonia  again,  when  once  it  has 
entered  a  herd  it  remains  there  during  the  existence  of  the  herd,  unless 
stringent  measures  are  adopted  for  it^s  ei-adication*  But  its  possibili- 
ties of  danger  are  far  beyond  those  of  pleuropneumonia,  because  it 
attacks  all  species  of  domesticated  animals— horses,  cattle,  sheep,  pigs, 
and  dogs»  Its  greatest  ravages  are,  as  you  know,  with  cattle  and  hogs. 
In  some  cHjuntrtes  4<>  to  50  per  <'ent  of  the  cattle  and  3  to  4  per  cent  of 
the  hogs  are  affected  with  it.  In  this  country  we  have  had  far  let^  than 
moht  other  parts  of  the  world,  but  the  disease  is  increasing  in  mo^t 
parts  of  the  trnited  States.  This  is  shown  by  the  Federal  meat-iuspce- 
tion  statistics,  which  since  1895  have  covered  over  30jUlM},uOO  head  of 
cattle  and  12i»,00(»,*XK)  hogs.  In  18^5  the  condemnation  of  cattle  c»r- 
caaises  for  tutiercidosis  CHfualed  407  i>er  million;  in  11)01  they  amounted 
to  1,285  per  million,  or  three  times  as  many.  In  181*5  the  oondemua- 
tion  of  hog  carcasses  for  this  disease  eqmded  29i  per  million;  in  1901 
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there  were  352  per  millioit,  or  nearly  twelve  times  as  many.  The 
inspectors  are  acting*  under  the  same  instructions  now  that  they  did  in 
1895;  and,  making  all  allowance!?  for  the  improvement  of  the  inspection 
and  its  extension  to  smaller  slaughterhouses,  where  classes  of  animals 
are  killed  that  are  more  likely  to  be  affected,  there  is  no  escaping  tlie 
conclusion  that  the  disea^se  has  l>ecome  much  more  frequent  in  slaugh- 
tered animals.     What  is  the  explanation  of  this  fact? 

In  various  count rie?<  the  conclusion  has  )>een  reached,  after  careful 
investigation,  that  tulK*rcuIosis  was  lieing  spread  by  purebred  animals 
pun'hasc^d  to  improve  the  common  animals  of  the  country.  Has  that 
been  the  case  with  us?  I  know  that  this  seems  at  first  sight  an  iingni- 
cious  suggestion  to  liring  before  an  association  devoted  to  the  produc- 
tion of  purebred  stock,  but  I  believe  you  have  the  strength,  intelli- 
genct*,  and  honesty  to  meet  it  squarely ^  and  to  take  such  measures  as 
are  necessary  to  guard  against  the  dissemination  of  this  disease  by  the 
»-€ittle  which  you  breed.  When  the  Defmrtment  of  Agriculture  began 
making  tests  of  the  purebred  cattle  coming  into  the  United  States 
from  Canada,  it  found  that  24  per  cent  of  them  were  atfectcd  with 
tuberculosis;  and  in  some  of  the  tests  made  in  Great  Britain  of  cattle 
that  importei*s  desired  to  purchase,  it  was  found  that  50  per  cent  had 
the  disease.  How  is  it  possible  to  maintain  the  health  of  our  cattle  if 
we  continue  to  import  that  kind  of  breeding  stock? 

I  present  these  facts  plainly  because  you  are  the  men  who  shonh!, 
al>ove  all  others,  be  interested  in  the  welfare  of  the  cattle  industry; 
and  because  1  desire  you  to  know  my  reasons  for  establishing  and  con- 
tinuing the  tuberculin  test  of  imported  cattle.  If  anybodv  can  give 
lis  a  better  and  more  certain  test  to  determine  which  animals  are 
affected,  I  assure  you  I  should  lose  no  time  in  adopting  it. 

And  now  a  concluding  word  in  relation  to  the  South  American 
market.  When  we  turned  our  eyes  toward  Argentina  as  a  promising 
market  for  our  fine  stock,  wc  found  the  Government  of  that  coimtry 
on  the  point  of  issuing  an  order  excluding  animals  from  all  countries 
in  which  foot-and-mout!i  disease  existed,  or  Avliere  suiBcient  precau- 
tions had  not  been  adopted  to  prevent  its  entmnce.  That  order  was 
actually  issued  last  May  to  remain  in  force  for  six  months,  and  on  its 
expiration  it  was  renewed  for  three  months.  The  second  order 
expires  early  next  month*  We  did  not  suppose  that  this  order  would 
affect  our  eatttcj  as  the  American  minister  was  authorized  to  certify 
that  foot-and-mouth  disease  does  not  exist  in  the  United  States,  and 
he  was  also  instructed  to  explain  the  thorough  sj'stem  of  quarantine 
which  we  apply  to  imported  stock.  The  Argentine  Government  held, 
however,  tliat  they  had  excluded  British  stock  because  they  believed 
it  might  bring  this  disease,  and,  as  we  admitted  British  stock,  they 
were  of  the  opinion  that  consistency   required  them  to  exclude  our 
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stock,  notwithstanding  the  quai'an tines  and  other  precautions  which 
we  have  adopted. 

A  semLoffieial  representative  of  Argentina  visited  the  International 
Live  Stock  Exhibition  at  Chicago  las^t  December  on  the  invitiition  of  the 
officers  and  returned  with  a  very  favorable  impression  of  our  country 
and  of  onr  live  stock.  I  liave  also  sent  a  special  agent  to  South  America 
to  ascertnin  the  condition  of  their  markets,  and  to  give  ns  full  infor- 
nnition  as  to  the  methods  by  which  animals  may  be  shipped  and  sold 
there  to  the  best  advantage.  lie  has  also  l>een  instructed  to  confer  with 
the  officials  of  the  various  countries  and  to  explain  to  them  that  this 
Government  is  ready  to  inspect  animals  that  are  to  be  exported,  to 
make  the  required  test,  and  to  certify  to  their  healthfulness.  Con- 
sidering the  condition  of  international  trade — that  we  have  been  buy- 
ing an  average  of  seven  and  one-half  million  dollars  worth  of  agricul- 
tural products  from  Argentina  while  she  has  been  buying  less  than 
fl50,UOO  worth  from  us — it  would  appear  that  we  may  reasonably 
expect  some  plan  to  be  devised  liy  which  our  animals  may  enter  that 
market. 

If  that  is  accomplished  we  must,  on  our  part,  see  that  they  get  the 
value  of  their  money;  that  is,  the  stot-k  which  goes  there  must  be  first 
class  and  in  a  healthy  condition.  If  we  permit  animals  of  inferior 
qualit}'  or  those  alfected  with  tul>ercnlosis  to  be  shipptnl  there,  the 
returris  will  not  pay  expenses  and  we  shall  never  establish  a  trade* 

1  thank  the  oihecrs  and  members  of  the  association  for  their  kind 
invitation  to  attend  this  meeting,  and  for  the  further  invitation  to 
send  a  paper  incase  I  could  not  be  present  in  person.  If  it  were  not 
for  the  important  business  which  demands  my  presence  in  Washing- 
ton at  this  time,  I  should  certainh*  have  been  with  you*  I  am  interested 
in  3^our  work,  I  admire  the  noble  Shorthorn,  and  I  hope  you  will  main- 
tain the  breed  in  the  position  which  it  has  occupied  so  long — ^unsur- 
passed among  the  beef  breeds,  unsurpassed  as  a  general-purpose 
animal 
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By  Lowell  Ci.ajikj:,  D.  V.  P., 
Ifisped&r,  Bureati  o/Animul  Indmiry. 

The  feeding  of  kuii1>H  in  Liirlmcr  Couoty,  Colo,,  for  the  Eiistern 
market,  which  has  grown  into  an  important  and  profitable  iriduistry, 
originated  in  an  accident.  In  November,  18^!^^,  Bennett  Bro^,,  of 
Fort  Collins,  purchased  2,5<X>  Mexican  ljind>s  in  southern  Colorado 
which  they  intended  to  ship  to  their  feeding  pens  at  Paxton,  Kebr., 
where^  with  cheap  corn,  the  ownerti  expected  to  lit  theni  for  the 
Chicago  market.  At  Trinidad,  Colo.,  the  shipment  mn  into  a  furious 
snowstorm,  which  Idocked  the  railroad  and  prevented  the  tniin  from 
moving  for  a  period  of  over  two  weeks.  Without  sufficient  food  and 
adequate  shelter  during  thi.s  period  the  Iambs  became  thin  and  weak- 
ened so  that  it  was  deemed  unsafe  to  attempt  to  run  them  through  to 
Nebraska,  They  were  consequently  brought  to  Fort  Collins  and  placed 
OD  the  ranch  of  Bennett  Bros.,  near  this  city,  and  fed  all  the  alfalfa 
their  half-starved  condition  demanded.  A  little  later  a  moderate 
quantity  of  corn  was  added  to  the  ration,  the  quantity  of  corn  being 
increased  near  the  close  of  the  feeding  season  to  1  pound  per  lamb 
per  day.  In  April,  1889,  the  lambs  were  shipped  by  rail  to  Chicago, 
where  they  brought  $0.^0  per  hundred  pounds,  the  extreme  top  of 
the  market,  and  buyers  wanted  more  of  them.  The  experiment 
netted  a  handsome  profit.  In  the  season  of  1889  and  1890  their 
operation  was  extended  and  3,500  Mexican  lambs  were  fed  with  even 
better  results.  This,  in  brief,  was  the  genesis  of  the  Iamb-feeding 
industry  of  Larimer  CoLu^t3^  The  growth  of  the  industry  from  this 
accidental  beginning  may  be  seen  by  the  following  statement,  compiled 
from  accurate  yearly  reports: 


Nmnber  of  lambs  fed  in — 

1888-89 -._.._... .._  2,500 

1889-^ ._  3,500 

1890-91 6»0O0 

1891-92....... 30,000 

1892-93. ,_. ,  40,000 

1893-94. 60.000 

1894-95, „,,.-. .....--.-..  80,000 


Number  of  lamba  fed  in — 

1895-90.-.. !29,O0O 

189^-97 -. m3,000 

1997-98 197,000 

1898-09 _.  225,000 

18im-1900 215,000 

1900-1901. .-....._.. 351,225 

1901-1902. 194,497 


In  the  spring  of  1899  a  number  of  feeders  met  with  losses.     The 
number  of  Iambs  on  feed  was  larger  than  usual,  the  winter  long  and 
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*,  with  feed  high  and  markets  less  favorable.  Those  combined 
ii8ej?  made  8oine  of  the  feeders  a  little  timid  imd  more  cautious, 
resulting  in  a  reduction  in  tlie  nuniber  on  feed  in  the  winter  of  VMKK 
The  markets  in  the  spring  of  19(K>  were,  however,  more  favorable, 
Colorado  lumbs  selling  for  $7.55  per  hundred  pounds  in  Chicago 
during  tl)e  latter  part  uf  the  season,  and  feeders  made  money.  The 
8Uccess  attending  the  oi>eration  of  this  vear  induced  man^^  otliers  who 
had  previously  kept  out  to  engage  in  the  business,  resulting  in  a  large 
increase  in  the  number  of  lambs  fattened  in  the  win trr  of  11)00  and 
lOOL  Unfortunately,  during  the  entire  season  of  1901  the  markets 
were  flat  and  prices  low,  the  hulk  of  the  shipments  of  lambs  from 
this  section  selling  at  figures  far  l)elow  the  cost  t>o  the  feeders.  Nearly  ; 
all  of  the  feeders  lost  money  and  many  w^ere  driven  out  of  busineafldH 
This  backset  resulted  in  diminishing,  by  more  than  40  per  cent^  ^'^'l^l 
number  of  lambsi  placed  in  the  feeding  pens  in  the  fall  of  1!X)L  '^M 

PAs  it  is  vnth  all  other  industries,  lamb  feeding  is  not  alwnys  rose- 
colored.  There  will  l)e  faihires  now  and  thenj  and  whether  or  not  it 
is  prolitabb  h  determined  by  the  average  of  several  operations.  So 
far  as  Larimer  County  is  concerned,  it  can  he  said  with  absolute  truth 
that  the  average  is  favorable.  Those  who  have  made  money  in  the  | 
business  exceed  by  far  the  number  who  have  lost.  i 

The  experience  of  the  past  twelve  years  has  proved  that  it  is  tlMH 
most  protitable  industry  the  farmers  of  this  county  ever  engaged  in,'*" 
without  an  exception.  It  atli>rds  them  an  excellent  home  market  for 
their  surplus  hay  and  coarse  grains  and  furnishes  them  profitable 
employment  during  the  winter  months.  Besides  large  cash  dividends 
one  year  with  anotlier,  it  is  the  means  of  enriching  and  keeping  np 
the  fertility  of  their  farms,  from  which  they  harvest  larger  and  l:>etter 
crops. 

To  be  sure,  the  man  about  to  engage  in  lamb  feeding  has  many 
things  to  consider  if  he  would  bt?  successful  The  cost  of  the  Iambs, 
of  the  hay  and  grain  fed,  of  freight,  of  the  expense  of  marketing,  as 
well  as  judicious  feeding,  are  all  factors  which  have  a  bearing  on  the 
result.  Like  any  other  industry,  it  must  be  managed  with  business- 
like sagacity  to  insure  success. 

Among  the  things  which  have  comljined  to  make  lamb  feeding  in 
Larimer  Countj^  successful  and  profi bible  the  following  may  be 
mentioned: 

First.  An  abundance  of  cheaply  grown  alfalfa  hay  of  the  very  best 
quality  known  for  stock  feeding.  Experience  has  shown  that  alfalfa 
fi»  a  rough  food  for  lambs  gives  better  results  than  any  other  kind  of 
liay.  They  thrive  on  it  and  gain  faster  in  size  and  weight  than  even 
on  the  Ijcst  redtop  and  timothy.  It  makes  their  flesh  whiter  and  ten- 
derer and  gives  to  it  a  better  flavor  than  any  other  rough  food  that 
has  been  tried.     Because  Foit  Collins  lambs  are  fattened  on  alfalfa 
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and  corn  is  why  they  have  such  a  good  reputation  in  the  Eastern 
marlvpts  and  why  they  nlniont  untversiilly  command  the  extreme  top 
of  the  nnirket.  Alfalfa  yields  ht^v  three  tind  four  erop.s  a  yeur  smd 
can  be  grown,  Iiarvestod,  and  stacked  for  about  ?!2  per  ton. 

Second.  Colorado\s  constant  >iunshine  is  an  important  factor  hearing 
on  the  success  of  lami)  feeding.  The  lambs  are  kept  in  open  pens,  no 
covered  sheds  being  required.  They  are  fed  and  finished  in  the  open 
air,  and  yet  it  is  a  rare  thing  for  them  to  have  wet  fleeces  or  to  have 
to  stand  in  snow  or  nuid.  The  beneficial  effects  of  Colorado*s  short ♦ 
bright,  and  dry  winters  on  lamb  feeding  are  not  easih'  cstimate<L 

Third.  The  proximity  of  Fort  Collins  to  the  great  sheep  ranges  of 
Wyoming,  southern  Colorado,  Utah,  and  New  Mexico,  wheuce  the 
supply  of  lambs  is  obtained,  is  an  advantage  not  enjoyed  by  Eastern 
feeders  at  the  same  expense. 

Fourth,  The  liberal  treatment  accorded  by  the  railroads.  The 
feeder  can  buy  his  lambs  in  New  Mexico,  bill  and  pay  the  freight  on 
them  to  the  Missouri  River,  ship  them  to  his  feeding  pens  here,  where 
he  is  permitted  to  hold  them  until  they  are  fitted  for  market,  and  then 
reload  and  send  them  forward  under  the  m.mo.  billing,  being  asked 
only  to  pay  freight  on  the  increase  in  weight.  That  is  called  feeding 
in  transit.  The  lamljs  are  held  in  the  feeding  pens  from  four  to  six 
months,  according  to  circumstances,  and  fed  all  the  alfalfa  they  will 
ent  during  the  season,  to  which  is  added,  at  the  begitming,  a  small 
portion  of  gi^ound  oats,  wheat,  or  barley.  Some  feeders  begin  with  a 
mixture  of  ground  oats,  wheat,  and  barley,  which  they  keep  up  from 
a  month  to  six  weeks,  and  then  change  to  corn.  This  ration  is  fed  to 
promote  growtli  of  bone  and  muscle.  At  first  the  corn  ration  is  small— 
from  one-fourth  to  one-half  pound  to  each  lamb  per  day.  This  is 
gradually  increased  as  the  season  advances  to  1  pound  or  more  per 
day*  Very  few  lambs  will  consume  more  than  a  pound  of  corn  a  day 
if  they  have  frc*e  access  to  all  the  alfalfa  the}"  want.  To  finish  a  Mex- 
ican lamb  and  fit  him  for  market  requires  an  average  of  alxjut  400 
pounds  of  alfalfa  and  from  100  to  125  pounds  of  grain,  the  expense 
varying  with  the  cost  of  hay  and  grain. 

Practically  the  feeding  methods  innploycd  in  Larunor  County  are 
followed  in  all  the  feeding  districts  of  the  St*ite. 

The  Mexican  lamb,  which  inmost  sought  after  by  feeders  and  pack* 
ers,  is  a  descendant  of  the  Spanish  ilerinos,  which  were  introduced  in 
Mexico  at  a  very  early  date.  The  influL'nce  of  a  dry  warm  climate  and 
successive  years  of  inbreeding  caused  them  to  deteriorate  in  character 
and  quality  as  wool  producers.  Tlic  fleece  is  lighter  and  nnich  poorer 
in  quality  and  the  lume  smaller.  Tlie  reason  why  butchers  and  packers 
prefer  the  finislied  Mexican  lamb  h  tliat  it  dresses  out  a  higher  per  cent 
of  mutton;  and  the  flesh,  when  fattened  on  alfalfa  and  corn,  is  whiter^ 
sweeter,  and  more  attracti\"e  to  the  consumer. 
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Of  late  years,  however,  the  Mexican  woolgrowers  have  heen  grading 
up  and  improving  their  tloeks  by  crossing  them  with  the  fine- wool ed 
atul  heavier  mutton  breeds,  and  it  is  only  a  ijuestioii  of  time  when 
feeders  ean  no  longer  secure  tlie  small-boned,  coarse-wooled  Mexican 
lamb  for  his  feeding  pens.  Feeders  prefer  lambs  from  6  months  to 
8  months  old  for  fattening  i>urposes.  The  i)rice  paid  for  lambs^  in 
New  Mexico  has  varied  during  the  past  twelve  years,  ranging  from 
$1.35  to  *2,80  per  head,  freiglit  paid  to  the  Missouri  Kiver.  Of  late 
jears  about  "20  per  ci^nt  of  the  lamlxs  fed  in  Larimer  County  have  Vieen 
shipped  in  from  Idaho,  Utith,  and  Wyoming.  These  hmihs  are  larger 
bonedj  heavier  wooled,  and  heavier  in  weight  tlian  the  Mexican  hiiuljs, 
and  have  cost  the  feeders  all  the  w^ay  from  !?1/19  to  ^3,50  per  head, 
freight  paid  to  the  Missouri  Riven 

Lamb  feeding  is  a  business  that  affords  employment  and  an  assured 
living  to  |K^ople  of  small  means  as  well  as  to  those  in  Ijetter  circum- 
stances, and  has  gone  a  long  way  toward  solving  the  question  of  what 
a  poor  man  can  do  in  Colorado.  In  the  early  history  of  the  industry 
nearly  all  the  feeders  de{>i^nded  upon  the  loeal  banks  for  the  capital 
needed  to  buy  the  lambs  and  corn  required.  At  the  present  time  but 
few  an?  compelled  to  ask  favors  of  the  baid^isi,  the  most  of  them  doing 
business  on  tlieir  own  money  made  at  sheep  feeding. 

The  amount  of  money  invested  in  the  business,  including  first  cost 
of  lambs,  hay,  gniin,  freight,  and  conunission,  Inis  averaged  nearly 
|l,0(>0^tK)O  during  the  past  five  years.  The  industry  generally  affords 
the  fanners  good  prices  for  hay  and  grain  and  the  time  employed,  for 
wiiieh  there  would  otherwise  he  but  a  moderate  demand. 

There  are  many  details  connect<jd  with  the  business  which  have  not 
been  touched  ui>on,  only  the  leading  features  l>eiog  presented;  but 
enough  lias  been  said  to  make  it  clear  that  lamb  feeding  for  the  Colo- 
rado farmer  is  successful  and  profitable. 
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By  Henry  E»  Alvorii,  0.  E,, 
Chief  of  the  Dairy  Diriffitm,  Bureau  of  Aninvil  IndttMry, 

The  principal  cities  of  Europe  have  for  a  long  time  had  the  repiita* 
tion  of  maintuining  well-regulated  niurkets  for  live  anunals  for  the 
meat  supply  and  ec|ually  good  slaughtering  e8t*^i)>Iit>hment8.  Among 
those  worthy  of  note  may  be  mimed  Berlin,  liudapest.  Ilalle,  Ham- 
burg, Liverpool,  London,  Mannheim,  Paris,  and  Rotterdam. 

AT  PARIS,  TUAKQM, 

PROVISIONS   FOR  HANDIJ^'G    STOCK. 

Paris  has  been  purtieulnrly  noted  in  this  respect.  Prior  to  the  year 
1865  the  cattle  markets  for  this  city  were  several  in  number  and  much 
scattered.  The  markets  of  Sceaux,  Bernardins,  La  Chapelle,  and  the 
Calf  Market  iKdonged  to  the  city  and  were  conducted  by  it.  Those  of 
Poissy  and  Saint  Germain  l>elonged  to  the  conmuines  within  which 
they  were  located.  At  all  but  the  last  named,  beef  cattle  and  calves 
were  sold.  Sheep  were  found  only  at  Sceaux  and  Poiss3%  and  swine 
onW  at  La  Cluipelle,  and  Saint  Germain.  The  slaughtering  places, 
although  fewer  in  number,  were  equally  dlsfK^rsed.  Early  in  1859  a 
movement  was  made  to  concentrate  all  this  interest.  Laws  were 
enacted,  land  ac(piired,  buildings  erected,  and  in  the  year  ISiu  the 
extensive  cattle  markets  and  abattoirs  of  I^  Villette  were  opened  and 
have  since  lieen  quite  famous  and  often  referred  to  as  models.  La 
Villette  was  formerly  a  suburb  o(  Paris,  but  is  now  witliin  the  cordon 
of  fortifications  and  in  the  northeastern  section  of  the  city,  near  the 
gate  of  Pantin.  When  selected  for  this  purpose  there  was  much 
vacant  and  low-priced  land  at  this  point,  and  about  lOU  acres  were 
secured  by  the  city.  The  Canal  de  TOurcq  passes  lengthwise  through 
the  territory  occupied  by  this  great  estalilishment,  and  affords  some 
facilities  for  transportation,  which  are,  however,  less  and  less  used. 
The  cattle  market^s  are  located  on  one  side  of  the  canal  and  the  deten- 
tion stables  and  al)attoirs  on  the  other.  A  branch  of  the  l»elt  railroad 
of  Paris  cnti*rs  the  market  side,  with  roomy  and  fairly  convenient 
teraiiual  facilities.     Most  of  the  aninials  are  brought  to  the  market 

•From  nott^H  takt'n  wliile  in  EuroiK^  in  ItKK)  as  representative  of  the  Bureau  of 

Animal  Industry . 

279 


280  BUREAU    OF    ANIMAL   IKBUeTBY 

by  this  railroad,  although  a  hirge  t;hare  are  still  driven  in  1>y  waj"  of  the 
oearost  city  gates. 

The  principal  structures  for  the  markets  are  three  imuiense  shtMls 
or  covered  j'ards,  high  metallic  roofs  upon  iron  frames  and  post^, 
with  all  sides  open.  Fa.ssing  in  at  the  main  entnince  from  Rue  de 
TAllemagnej  the  central  hull,  directly  in  front,  J8  the  market  for  horned 
cattle.  On  the  right  and  nearest  the  railroad  tracks  is  the  hall  for 
calves  and  hogs,  and  on  the  left  the  sheep  market*  The  capacity  of 
these  yards  or  halls  is  as  follows:  Steers,  cows,  and  liulls,  5, OX); 
calveis,  2,000;  pig^,  5,000  to  0,000;  sheep  and  Iambs,  30,000.  There 
are  accommodations  ekewhere  for  about  300  milch  cowsi.  The  interior 
fittings  of  al!  the  large  stnictures  are  of  iron  and  wtone,  varied  to  suit 
their  different  purposes.  The  cattle  stand  on  a  raised  stone  floor,  2 
feet  above  the  general  level  of  the  yards;  they  are  arranged  in  long 
rows,  graded  roughly  as  to  quality,  and  are  tied  closely  T^y  horns  or 
neck  to  horizontal  iron  rails  about  3  feet  aljove  the  floor  in  a  way  to 
peiiiiit  very  little  movement.  The  distances  between  tie  rails  is  so 
short  as  barely  to  afford  room  to  walk  along  between  the  rumps  of  one 
row  and  the  heads  of  the  next.  The  hog  shed  is  divided  inti>  pens  of 
dilferent  sizes  by  iron  fencing  al>out  3  feet  high.  The  fixtures  for 
calves  are  the  same,  Siieep  are  arranged  in  long  rows  and  doublis 
tiers,  tied  by  the  neck  to  a  wcxxlen  hurdle,  with  a  second  one  pushed 
up  close  behind  them.  This  packing  is  extremely  close,  and  almost 
suffocating  in  hot  weather.  Within  all  three  of  the  big  sheds  are 
scales  and  weighing  pens,  inspectors'  booths,  and  inclosures  for  other 
otfices.  The  growing  demands  of  the  city  have  phiinly  outgrown  the 
accoumiodations  of  thirty-five  years  ago,  then  ample,  as  various  sup- 
plementary structures  have  sinced  }x»en  placed  wherever  there  wa^i 
room,  and  with  little  uniformity,  while  additions  are  still  1>ejng  made 
between  the  canal  and  the  Rue  de  rAllemagne,  The  law  requires  the 
markets  to  Ik*  opened  daily  except  Sunday,  and  there  are  always  some 
animals  on  the  premises  and  some  Imsiness  in  progress,  but  Monday 
and  Thursday  are  the  general  market  days.  The  business  days  ane 
divided  as  follows  for  sales  of  the  different  classes  of  animals:  Bulls, 
10  a.  m.  until  2,30  p.  m,;  steers  and  fat  cows,  10.80  a.  m,  until 
2.30  p.  m.;  calves,  10.30  a.  m,  tintil  :2  p.  m.;  hogs,  1L30  a.  m.  until 
3  p-  m.;  and  sheep,  noon  until  B  p,  m.  Just  as  soon  as  the  market 
closes  the  sheds  are  cleared  and  the  premises  are  thoroughly  cleaned 
and  disinfected.  This  includes  all  stables  and  sheds  as  well  as  the  Vug 
sales  buildings.  This  semiweekly  service  employs  2  sui>ervisor8,  2 
mechanics,  ^  chiefs  of  squads,  and  62  laborers.  The  disinfectants 
mainly  used  arc  !)ichloridc  of  mercury  and  hydrochloric  acid,  1  and  5 
parts,  respectively,  to  1,000  of  water.  On  Tuesday  and  Friday  there 
are  sfjecial  markets  for  veal  calves,  and,  there  being  no  pigs  then  in 
the  pens,  there  is  ample  room  for  several  thousand. 
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Besides  those  large  selling  halls  there  arc  commodious  stables  for 
housing  animals  arriving  after  market  hours  or  held  over  until  the 
next  sales  day.  These  will  accommodate  120  bulls,  3,000  steers  and 
cows,  700  calves,  8,000  sheep,  and  1,300  hogs.  Sheep  from  other 
countries,  and  especially  those  from  Germany  and  Austria-Hungary, 
when  suspected  of  disease,  are  placed  in  quarantine  in  large  sheds  on 
the  other  side  of  the  canal,  reached  by  a  spur  i*ailway  track  and 
hydraulic  drawbridge.  This  quarantine  station  was  instituted  in  1890 
and  has  since  been  enlarged  so  as  to  hold  15,000  sheep  at  a  time. 


SALES   OF  LIVE    STOCK. 

The  horse  market  of  Paris  is  in  a  different  part  of  the  city,  at  the 
angle  of  the  Boulevards  l'H6pital  and  St.  Marcel  on  the  south  side  of 
the  Seine.  Wednesday  and  Saturdaj^  are  the  sale  days,  and  the  hours 
from  noon  until  4  or  5  o'clock.  Twenty-five  or  thirty  merchants 
reserve  from  4  to  20  stalls  for  their  regular  use,  and  these  sell  about 
5,000  horses  annually.  Seven  times  as  many  are  sold  under  the  public 
sheds  or  in  the  open  yards.  In  1899  the  total  entries  for  sale  at  this 
market  numbered  39,502,  including  mules  and  asses  as  well  as  horses. 
One-fifth  of  the  whole  number  were  sold  for  food  and  sent  to  the 
special  abattoir.  Horses  for  work  sold  at  $125  to  $260  each,  driving 
horses  at  $100  to  $250  each,  and  others,  including  those  for  slaughter, 
at  $36  to  $120  each. 

The  principal  statistics  of  the  cattle  markets  follow,  the  four  years 
being  selected  from  the  ten  prior  to  1900,  which  show  the  lowest  and 
highest  receipts.  (The  3'ear  1900  was  abnormal,  owing  to  the  added 
demand  for  food  supplies  at  Paris,  incident  to  the  exposition): 

Total  annual  receipts  of  lire  animals. 


1895. 


1S99. 


Beef  cattle 

Oalrea 

Sbeep 

Hogs 


298,332 

177,632 

1,052,633 

385,643 


354,128 

192,507 

1,899,5&1 

509,093 


293,610 

166,734 

1,667,862 

431,846 


354,515 

180,719 

1,933,409 

404, 253 


Disposition  of  animals  hi  the  table  above. 


Cattle  to  abattoirs 

Cattle  resbipped  alive 
Oalree  to  abattoirs.... 
Calves  resbipped  alive 

Sbeep  to  abattoirs 

Sheep  resbipped  alive 

Hogs  to  abattoirs 

Hogs  resbipped  alive  . 


1890. 


202,608 
93,970 
141,929 
35,629 
583,606 
465,985 
143,450 
241,515 


221,061 
130,331 
143,693 
48,174 
1,2(M,307 
691.112 
199,563 
306,920 


1895. 


182,215 
111,043 
122,827 
44,171 
1,111,029 
551, 192 
171,728 
260.160 


220,821 
131,089 
122,335 
58,001 
1,254,766 
671,548 
196,775 
365,553 


282 


JEAir   OF   ANIMAL   INDITBTRY. 

DETAILH   OP  THE   MARKETS   FOB  THE   YEAR   1899. 

Arrivalif  of  ammai^  brj  railway  and  by  highumi  (drivtn). 


Arrived  by- 

CaiUe. 

Calvca. 

Sheep. 

Hogs. 

RaifUvuv.. 

Per  ccnl. 
61 
39 

Pvreeut. 
71 
2» 

Pircmt 
75 

Ptrctnl. 
98 

High  way.. .*,..... „. 

*> 

Rempls  of  animals  raided  in  France  and  from  oihet  vountrk'$. 


Source. 

CftUle. 

Calves. 

8hcep. 

Bogs.     < 

France 

854.265 
250 

180,71fi 

1.896,363 
38,  M« 

464,263 

Other  ouuiitrlea .,,..,, ..*.*..., 

Months  of  f}}a.rhnum  aud  mlmmum  arrti^als. 


Cuttle. 


C*ilve«. 


Sheep. 


Hogs. 


Mitiioiutn..... 


July,  October... 
February  J  April. 


Augtist^  June . 


February,  Deecoi- 
ber. 


October,  Novem- 
ber* 
February,  April  . 


October,     Not'eta- 

l>cr 
April,  Febninry. 


NOTES  UPON  THE  POBEGOINQ   STATlSTlt-S. 


The  fluctuations  in  number  of  animals  arriving  at  tln^  itiarkets  is 
remnrkiiblo;  almost  twice  uh  many  i^hccp  in  1803  and  ISlKJ  a.s  in  1800. 
And  the  year  of  greatest  arrivaL^  was  tlie  same  for  all  kinds?  of  food 
animals.  The  demands  of  Farii^  do  not  vary  in  like  proportion;  thi:s 
is  shi»wn  by  tlie  reshipments  of  animals  to  points  outside  the  city, 
being  much  the  ^'rcatest  in  the  years  of  greatest  receipts.  The  ani- 
mals sent  away  include  two  clas.ses — those  taken  by  butchers  for  tlie 
meat  markets  of  the  city  suburbs  and  places  more  or  less  deix^ndentj 
upon  Paris  for  food  supplies  and  those  bought  by  grazers  and  feed- 
ers and  returned  later  in  better  flesh.  The  increased  arrivals  in  1893 
and  1890  are  accounted  for  by  outbreaks  of  contiigious  disease,  own- 
ers striving  to  sell  their  cattle  as  an  alternative  to  possible  losses  bjr 
death. 

The  very  large  numl»er  of  calves  received  and  used  in  Paris,  in  rela- 
tion to  the  beef  cattle,  is  noteworthy  and  indicative  of  the  popiihirity 
of  veal  in  the  meat  markets  of  the  city. 

It  is  interesting  to  note  the  large  percentage  of  arrivals  by  the  high- 
way, or  driven  on  foot,  of  cattle,  calves,  and  especially  sheep,  while 
Bcarly  all  the  pigs  came  by  railway. 

The  use  of  foreign  animals  is  extremely  small,  showing  how  fully 
Fmnce  supplies  her  markets  with  home-grown  fresh  meats. 

The  sheep  credited  to  Fmnce,  however,  include  (for  1S99)  209,596 
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from  Algeria,  and  in  1898  thoro  were  276,000  received  from  this  colouy. 
The  88,040  ^heep  imported  were  received  from  Gertiiuny  (18,450), 
Austria-Hungary  (11,020),  America  (4,138),  Russia  (3,051),  atid  Mon- 
tenegro (781).  Of  the  verj^  few  live  cattle  imported  nearly  all  came 
from  America. 

The  niouthly  receipts  of  all  ckisses  of  animals  varied  (in  1899)  very 
much  less  than  would  te  expected;  in  cattle  not  over  20  per  cent  and 
in  sheep  about  30  |)er  cent. 

The  geographical  divisions  of  France  contributing  in  greatest  num- 
bers to  the  live-stock  markets  of  Paris  are  these:  For  cattle,  the  depart- 
ments of  Calvados,  Vendue,  Orne,  Lower  Loire,  and  Maine  eaeh  ^eut 
from  24,000  to  35,000  in  1899;  for  calves,  the  departments  of  Aube, 
Sarthe,  Eure-et-Loir,  Lot,  and  Marne  eaeh  sent  over  13,0<X);  for  sheep, 
the  departments  of  Seine -et-Marne  and  Seine-et-Oise  each  sent  over 
120, 0(K),  and  those  of  Aveyron,  Aisne,  Cautiil,  Finistere,  Loiret,  I=X)t, 
and  Tarn,  each  00,000  or  more. 

The  milch  cows  sold  at  La  A'illette  ranged  from  100  in  January  to 
394  in  May,  the  total  for  the  twelve  months  of  1899  being  2,514. 

WEIGHTS   AND    PRICES   OB'   CATTLE    AT    LA    VILLETTK    MARKETS. 

be  average  live  weights  of  the  animals  handled  at  this  market  in 
99  and  the  percentages  of  dressed  meat  (or  net)  are  shown  in  the 
lowing  tiible: 

LIVE    WEI«;jri^    AND    I>rtl>dEt>    MELVT    AT    LA    VILILETTE. 


(''llL*5>«'>  vC  iKinilHlNe 


COWB.. 

CttWcsi 
Bheep. 

PigM.., 


LftT^e. 


Live        Dressefl 


2,420 

2,200 

1,080 

550 


Per  cent 
66 

60 
&J 
49 

m 


Metllum  siic. 


Live        Drewed 
weight.       mettL 


1,650 

1,M0 

1,430 

330 

UO 

SOB 


Ptr  eent. 
58 
58 
55 

m 

44 

74 


SmalL 


Live        Dressed 


Pounds. 
880 
825 
770 
121 
66 
143 


Pfretnt. 
54 
62 
fiO 
65 
40 
70 


I 


The  largest  and  li^st  lHM*f  anhiials  shown  alx>vc  to  l)e  very  heavy 
and  well  fatted  are  of  the  white  breeds  known  as  Charolais,  Nivernais, 
and  Bourbonnais.  As  elsewhere,  two  distinct  classes  are  known  as 
grass-fed  and  stall-fed.  This  market  also  handles  a  third  class  called 
**sucrier6,''  l>ecause  they  are  fatted  upon  beet  pulp,  the  refuse  of  the 
beet-sugar  factories*  The  medium'Si^ed  beef  cattle  include  the  Nor- 
mandys  and  Limousins,  and  the  small  ones  are  all  from  Brittany  or 
Algeria*  The  heaviest  calves  —and  they  are  wonderfully  large  and 
fat — are  grown  in  the  Champagne  etjuntryj  in  Calvados  and  Auvergne. 
For  pigs  the  Parisian  pork  nii^rchant  pays  the  highest  price  for  those 
which  range  in  weight  from  '220  to  330  pounds  alive. 


BtmEAlt   OF    ANIMAL   nTBtnSTBT, 


Sales  of  live  animals  at  Ija  Villette  markets  are  miide  (1)  accordi 
to  net  weight  of  dre.^sed  meat  as  judged  hy  the  eve,  and  (2)  by  ai 
live  weight.  Cattle,  calves,  and  sheep  are  almost  exclusively  JM>ld  by 
the  former  method.  The  swine  are  always  weighed  and  sold  by  live 
weight.  The  avemge  prices  obtained  fur  animals  of  different  kinds 
jx?r  ltX>  pounds  net  weight  of  meat  during  the  years  1898  and  18t*9, 
with  the  highest  and  lowest  prices  for  the  latter  year,  are  given  in  the 
following  table: 


i^ktM  prr  luii  iKinmin  ui  Iai  VilkiU  marhrt»  in  1SB8  and  1899, 


Afwageiewi 

Highest  1899 
Lowell  1999  . 


Stettn. 


n.n 

12.45 
10.27 


Bulls. 


«».S6 
8.91 
9.4fi 
8.45 


Cowi. 


111.55 
10.54 
ILM 
9.91 


Ck1t«0. 


116.82 
15.  IS 
10.56 
15.46 


Sheep. 


1&.<I0 

15.27 
14,54 


Ho^K        ■ 


13.82 
I2.M 


It  nmst  lie  remembered  that  these  are  the  prices  paid  for  the  aul- 
maLs  while  on  the  hoof,  liased  npon  rstimiited  net  weights;  all  seem 
very  high,  and  espeeiall}^  those  for  veal  and  mutton.  There  was  a 
steadily  declining  market  fur  beef  cattle  and  calves  in  1809  fnmi  Jan- 
uary to  December,  Init  a  remarkable  unifunnity  in  the  price  of  ^heej 
and  very  little  fluctuation  in  ho^^s. 

The  sales  may  be  made  liy  the  owners  themselves,  but  it  b  usual  to 
eniplo}'  commission  men.  The  charges  of  the  latter  are  a«  followi 
Beef  cattle,  GO  cent>s  to  $1  \k'Y  head;  calves,  30  to  40  cents  per  hea< 
eheep,  6  to  10  cents  i>er  head,  and  liogs,  1.5  to  80  cent«  per  head.  An 
exception  is  made  in  the  ciise  of  imported  sheep  sold  at  the  quarantim 
where  the  couimij^sion  is  fixed  at  1  per  cent  on  the  gross  sale 

The  variou.s  expenses  of  this  market,  to  which  all  annuals  am  sul 
jected,  and  which  miust  be  paid  by  the  stdlers,  unless  otherwise 
cially  agreed,  are  worthy  of  notice.  If  the  animals  are  impoHed,  they 
may  enter  La  Villette  in  bond,  but  when  sold  must  pay  customs  dutiea 
ns  f tallows:  Beef  cattle,  10  francs  j>er  100  kilograms  live  weight,  or« 
little  less  than  1  cent  per  pound;  calves,  12  francs;  sheep,  15.50  francs, 
and  hog8,  8  francs.  Besides  tliis  regular  duty^  there  18  a  charge  of  2 
cents  per  head  U[X)n  ail,  for  '*  statistics/'  or  records;  and  for  the 
required  sanitary  inspection,  necessary  before  .•^c,  10  cents  i>er  head 
on  cMtle  and  2  cents  on  the  small  animals.  There  ai*c  three  items  of 
exi^ense  whicii  all  animals  must  pay  which  arrive  by  rail — transportft- 
tion,  unloading  and  handling,  and  disinfection  of  cars.  The  rates  f 
head  follow: 

Transjjoitation:  Cattle,  ^  cents;  calves  and  hogs,  1  cent;  sheep,  1  oei 

Unloading,  etc:  Cattle,  20  cents;  calves  and  hogs,  8  cents;  sheep^  4 
cents. 

Disinfection:  Cattle,  0  cents;  calves  and  hogs,  3  cents;  sheep,  1  cent. 


I 
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For  transportation  the  rate  g\yev\  is  per  head  and  per  kilometer,  or 
alKMit  3  cents  per  tuile  on  cHttle;  but  this  mte  is  for  isin^le  iinimak  or 
a  few,  and  carload  rate8  are  not  more  than  half  as  mueh,  varying  on 
different  lines  and  particularly  when  the  distance  is  great.  Kext  ct>me 
the  general  market  fees  to  which  all  animnk  entering  La  Villette  are 
Bubject  and  which  go  to  the  city  treasury,  namely,  entrance  fee,  stable 
fee  (if  remaining  overnight),  and  disinfection  fee.  The  rates  per 
bea4  (and  per  day  for  stabling)  follow: 

Entry:  Cattle,  fX*  cents;  calves,  ^0  cent^;  slieep,  6  cents;  hogi^,  !30 
cents. 

Stabling:  Cattle,  10  cents;  calves,  4  cents;  sheep*  1  cent;  hogs,  5 
cents. 

Disinfection:  Cattle,  5  cents;  calves^  2  cents;  sheep,  i  cent;  hogs,  3 
oent^. 

There  are  additional  charges  in  case  animals  are  found  to  be  sick  or 
suspected  and  placed  in  quarantine;  all  foreign  sheep  sent  to  quaran* 
tine  pay  regularly  2  cents  per  head  besides  the  fees  already  enumerated. 
The  public  weighing  scales,  of  which  there  are  eight,  charge  10  cents 
per  live  hundredweight 

The  various  market  receipts  for  18VI9  were  as  follows: 

Francs. 

Entry  ft^ , _ ...., 2,288,540 

StAbliug  fees . .  201,819 

Quarantine  fees - ,,  3,585 

Disinfection 224,674 

Weighing ,. ....-.._. 105,035 

Rundries - 29,793 


I 

li 


Total  francs ., 2,853,446 

atiofut  $570, 000. 


The  geue ral  health  of  auiuials  entering  the  niarket  Ls  i?hown  oy  the 
!  fact  that  in  1899,  a  year  of  uuuhual  sickness  among  cattle  and  iiheep  in 
'  Fnirice,  the  sanitary  inspectors  found  only  1,128  affected  or  £5uspected 

of  contagious  disease  out  of  a  total  entry  at  La  Villette  of  2,933,300 

head  of  all  sorte, 

niE    ABATTOIRS    OF   rARIS. 

Two  large,  high-arched,  double  bridges  of  ma.sonry,  with  separate 
passages  for  cattle,  vehicles,  and  pedestrians,  and  with  convenient 
approaches,  span  the  canal  and  connect  the  markets  or  stock  yards 
with  the  aliattoir  area  of  40  acres.  The  main  approach  to  the  latter, 
however,  is  from  the  Rue  de  Flandre.  A  large  paved  siiace  is  fir8t 
ent^^red,  known  as  the  Court  of  tlie  Clock,  in  the  inidst  of  which  is  the 
building  occupied  by  the  ofSces  of  the  city  managers  of  the  esbiblish- 

kment,  the  city  tax  oHicers,  the  veterinary  sanitary  ins|x*ctorH,  tlic 
police,  and  the  auctioueers.     Near  by  is  a  pavilion  used  solely  as  a 
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wliolof^alo  meat  mjirkct,  and  known  as  ''the  Diarkot  of  rcaKSortment" 
or  redistribution.  At  the  ext remit}'  of  this  court  the  principal  build* 
in^s  of  the  almttoir  are  located  upon  three  diverging  avenues  and 
arranj^^ed  in  groups,  separated  liy  streets  perpendieular  U)  the  avenues. 
On  either  side  of  the  central  avenue  are  large  structures  of  stone  and 
brick,  with  tile  roofs  upon  iron  frames.  There  are  twelve  on  one 
side  and  eight  on  the  other,  placed  with  ends  on  this  avenue  and 
cxieuding  to  those  on  the  sides.  These  buildings  are  set  about  as  far 
apart  as  their  own  width  and  in  pairs,  the  space  between  every  pair 
being  covered  l)y  a  high  roof  of  iron  and  glass,  and  closed  at  both 
ends  with  strong  fencing  and  gates.  These  ten  large  sheds,  paved 
and  covered,  are  called  the  working  couiis.  To  them  the  animals  are 
first  driven  from  the  market>s,  and  either  turned  in  loose,  awaiting 
slaughter,  or  tied  to  rings  along  the  sides  of  the  buildings.  From 
these  courts  are  entrances  direct  to  the  abattoirs  proper,  or  butcher- 
ing pens,  into  which  most  of  these  large  buildings  are  divided.  The 
strictures  at  the  front,  or  nearest  to  the  Court  of  the  Clock,  are 
assigned  for  beeves  and  large  anuiials,  and  those  farther  down  the 
avenues  for  the  smaller  animals.  Only  one  building  is  specially  fitted 
for  butchering  hogs.  As  stated,  most  of  the  twenty  buildings 
described  are  divided  by  brick  partitions  into  stalls  or  rooms  of  differ- 
ent sizes,  where  the  active  operations  of  slaughtering  are  carried  on; 
there  are  in  all  about  2O0  of  these  apartments,  each  having  its  own 
small  set  of  men.  As  a  rule,  the  work  done  in  each  of  these  is  for 
one  particular  party  and  mider  hi8  own  sopervision,  sul>ject  to  the 
general  inspection  sei-viee  of  the  premises.  Under  certain  formalities 
and  rules  the  abattoir  stalls  are  thus  assigned  to  the  use  of  different 
owners  of  cattle  or  merchant  butchers.  These  kilHng  rooms  are  by  no 
means  first  class  in  arrangement  or  management.  They  are  little  less 
than  bare  pens,  with  no  conveniences  except  an  abundance  of  water. 
Some  have  hoisting  appliances,  but  very  primitive.  The  animals  are 
driven  or  dragged  from  the  yards,  killed  on  the  floor  with  jx)Ieax  or 
knife,  and  skinned  where  they  falL  As  the  dressing  proceeds,  the 
carcasses  arc  moved  across  the  building  to  or  near  a  door  into  the 
open  street  which  separates  every  pair  of  abattoirs.  At  this  point  in 
every  roon^  or  set  of  rooms,  are  facilities  for  hanging  sides  of  beef 
and  small  carcasses.  Blood  is  saved  in  barrels  and  solid  manure  is 
carted  away  at  frequent  intervals  to  a  remote  shed.  Hides,  horns, 
heads,  feet,  and  other  offal  are  piled  about  the  place,  to  be  removed 
at  leisure.  The  floors  throughout  are  stone  or  cement,  but  m>ne  t4>o 
good;  the  stones  are  about  a  foot  square  and  often  unevenly  laid. 
But  drainage  appears  to  be  sufficient,  and  with  an  aujple  water  supply 
the  rooms  can  soon  be  cleaned.  The  building  for  hog  killing  is  very 
large  and  has  special  littings;  it  is  divided  into  small  stalls  b}^  brick 
partitions.     In  these  stiills  the  animals  are  stuDoed  and  bled,  and 
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blood  .'^aved  in  metallic  vc'Si>els.  The  bristles  are  then  pulled  with  a 
htjok,  after  which  the  aircasses  are  placed  on  liedn  of  dry  litter,  covered 
Iwith  straw,  and  the  latter  burned,  A  Htronj^*'  draft  chimney  carries 
away  the  ,snioke  from  the  burning  litt(*r  and  hair.  The  carcasses 
are  then  carried  to  the  hanging  room,  where  they  are  j^c raped,  the 
entrails  removed,  the  heads  taken  off,  and  finally  cut  in  halves.  On 
the  outer  flank  of  either  side  avenue  are  .supplcmentiiry  buildings 
assigned  to  various  object*^,  siieh  as  rendering  tallov*'  and  laixl,  pre- 
paring tripe,  making  sau.sage,  salting  hides,  handling  feet,  ete.  The 
general  arrautrement  is  .some what  irregiihtr  because  of  the  sliape 
of  the  available  land.  On  the  outskirts  of  the  premises  there  are  quite 
a  number  of  wooden  structures,  used  for  stomge  and  various  pur- 
poses. Altogether  there  are  ninety  buildings,  covering  an  area  of  25 
acres. 

The  dressed  meats  are  hung  up  in  w^hat  may  be  called  the  out^er  endi^ 
of  the  transverse  divisions  in  tlie  slaughterhouses,  where  it  is  cleanest 
and  where  there  is  the  most  movement  of  the  fresh  air.  The  carcasses 
of  veal  and  nuittou  are  hung  whole;  those  of  pork  usually  in  halves. 
The  Ijcef  is  in  sides,  or  at  least  never  quartered  as  in  this  country.  The 
fore  leg  is  often  removed  at  the  shoulder  blade  and  the  neck  and  fore 
shoulder  cut  off;  then  the  hind  leg  and  rump  are  removed  be^'ond  the 
last  rib^  makiag  a  very  long  loin»  Sometimes  the  side  goes  to  market 
wrtli  only  the  legs  taken  off.  This  nu*at  is  frequently  hung  on  porta- 
ble frames,  wliich  can  lie  moved  out  of  the  building  or  placed  directly 
in  the  drafts  from  the  doorways.  Atniuspheric  air  is  the  sole  reliance 
for  cooling  the  meats.  The  latter  may  be  well  washed  dow^n  as  a  sligiit 
aid,  !>ut  the  water  availalile  in  warm  w^eather  is  not  cool  enough  to  do 
nuieb  good,  and  it  is  certainly  not  antiseptic,  but  rather  the  reverse. 
With  the  entire  absence  of  fucilities  for  cooling  and  firming  freslily 
killed  meats,  and  w  ith  the  conditions  as  described,  it  is  evident  that 
during  a  large  part  of  the  year  the  meat  nuist  lie  hurried  off  to  market. 
It  is  never  propi'rly  seasoned  or  ''ripene<b"  and  in  warm  weather  it 
does  not  get  stiff  enough  to  handle  well,  but  remains  soft  and  Oabl»y. 
As  a  consequence,  no  meat  is  stored  at  the  aliattoir,  and  only  enough 
dressed  from  day  to  day  to  supply  curnmt  demands.  In  hot  weather 
,  the  slaughtering  is  done  Itite  in  the  afternoon  or  even  after  sunset;  the 
meat  is  in  tlie  wholesale  unirket  early  the  following  morning,  and  in 
the  retail  shops  fifteen  or  eighteen  hours  after  the  animals  are  killed, 
or  even  less.  A  branch  of  the  French  weather  service  is  maiutained 
at  La  Villc^tte  and  t\m  frequently  posted  bulletins  are  closely  watehed; 
changes  of  barometer,  temperature,  winds,  and  clinid  conditions  are 
carefully  noted  by  those  concerned  in  slaughter  and  the  purchase  and 
Sale  of  meats. 

The  prejudice  of  the  French  people  against  fn^sh  meats  and  poultry 
which  has  been  frozen,  or  even  artificially  chilled,  is  remarkable  and 
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inexplicable.  It  results  in  very  heavy  losses  in  liot  weather,  especially 
in  the  thousauds  of  little  liutchers'  shops  scuitered  all  over  Parb,  aU^o 
in  the  wholesale  stalls  at  the  great  central  markets  and  sometimes  even 
at  the  abattoirs.  The  sanitary  inspection  service  is  very  rigid,  and 
meat  is  condemned,  contiscated,  and  destroyed  as  soon  as  it  becomes 
tainted*  Chemical  preservatives  are  absohitely  prohibitedj  although 
considerably  ui^ed  surreptitiou.sly  in  the  retail  trade.  During  the  year 
181MJ  the  inspectors  sr^ized  and  condemned  at  the  abattoirs  34j>i0 
pounds  of  fresh  meat  of  all  kinds.  A  part  of  this  was  on  account  of 
disease  which  had  escaped  the  inspectors  at  the  stock  market,  but  motst 
of  it  was  because  of  decomposition  occurring  after  slaughter.  If 
seized  upon  the  day  of  arrival  of  the  animals,  the  shelter  fees  arc 
i^mitted. 

At  one  corner  of  the  uijattoir  property  at  La  Villette  is  a  large, 
rather  dilapidated  building,  conspicuously  marked  *'Usine  Frigori- 
lique."  This  is  a  f r^'ezing  factory,  or,  in  other  words,  a  cold-storage 
warehouse*  It  was  built  by  the  subsistence  department  of  the  French 
army  some  years  ago,  and  intended  as  a  safeguard  against  a  possible 
period  of  meat  famine,  as  in  a  time  of  siege,  it  has  never  been  used 
by  the  Government  and  its  commercial  use  has  never  been  permitted. 
It  Is  said,  however,  that  the  refrigerating  machinery  was  never  effi- 
cient, and  that  for  a  long  time  it  has  actually  }>e(^n  aV>solutely  worthless. 
In  the  year  VJO(\  there  wa^  only  one  other  place  in  France  whem  cold 
storage  on  a  coiimiercial  scale  had  been  attempted.  Several  years  ago 
a  cold-storagr  plant  of  considemblo  size  wivs  Iniilt  at  Havre  by  a  cora- 
pjuiy  which  proposed  to  do  a  large  busint'ss  in  frozen  mutt<m  from 
Algiers  and  Argentina.  But  the  French  pr<*judicv  against  frozen  medt 
was  too  strong,  and  this  venture  was  a  iinancial  failure. 

It  ishould  be  added  that  recently  there  has  been  an  earnest  movement 
in  France  toward  the  commercial  application  of  refrigeration  for  the 
preservation  of  i>*:!rishable  food  products  in  general.  A  Government 
conmiission  has  the  subject  under  investigation.  Without  awaiting  the 
result  of  this  inquiry,  Mr,  Charlet*  Bossez^  an  enterprising  wholesale 
butcher,  has,  with  very  little  encouragement  and  assistance,  repaired  the 
old  plant  at  Havre  and  ojxMied  it  for  general  storage,  }>e!4ides  con* 
stnicting  a  small  cold  storehouse  for  use  in  connection  with  his  busi- 
ne.Ks  in  Paris. 

Sales  of  meat  are  made  at  Uie  killing  pens  according  to  the  net 
weights  obtained  there  and  subject  to  certain  eonuuei*cial  cUHtoixis 
which  differ  with  tlie  kinds  of  cattle.  For  beeves,  the  head,  feet, 
pluck,  and  intestines  arc  not  weiglied  or  sold  witli  the  meat;  from  the 
net  weight  of  meat  deductions  are  made  of  13  pounds  on  accaunt  of 
the  ** swelling-'  of  the  animals,  of  11  pounds  for  the  cheeks  when 
renuiinlng  attached  to  the  neck,  and  of  ^  p<mnds  for  '^'heat,-'  or 
expected  evaporation  and  shrinkage.     The  tongue  is  not  weighed;  it 
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belongs  to  the  bnyer  of  the  carcass  and  he  has  the  right  to  take  it, 
but  if  declined,  he  is  allowed  40  cents  oflF  on  his  payment.  For  veals, 
the  head,  feet,  pluck,  and  intestines  are  not  weighed.  With  mutton, 
the  same,  except  as  to  the  pluck,  which  remains  attached  to  the  car- 
cass usually,  and  an  allowance  of  ^  pounds  is  made  for  it.  In  the 
case  of  pork,  the  fore  feet,  head,  and  pluck  are  not  weighed  with  the 
meat,  but  the  hind  feet  are  very  generally  left  attached  to  the  carcass 
and  included  in  net  weight  of  meat. 

The   principal   statistics  of  the  abattoir  follow,  the  year  selected 
being  for  reasons  already  stated. 

Receipts  at  abattoir  of  La  Villettefor  the  year  1899. 


Claa^s  of  animals. 


Cattle. 
Calves 
Sheep. 
Hogs.. 


Total  en- 
tries. 


How  arrived. 


From  cat- 
tle mar- 
ket 


yumber.  Per  cent. 
245, 745  79. 6 

220,413  j  52.1 

1,680,381  68.3 

200. 315  80 


Si^rrLiV   On  foot 


Per  cent. 
19 

13.9 
9.1 
15.6 


Per  cent. 

1.4 
34 
22.6 

4.3 


Net  weight,  dressed 
meat. 


Average 
per  head. 


Pwinds. 
757 
156 
42 
160 


Total. 


P^mmls. 
186, 763. 7-27 
34, 183, 707 
70,397,011 
32,450,231 


The  countries  from  which  these  animals  came,  and  months  of  maxi- 
mum and  minimum  receipts,  have  been  already  shown  by  a  preceding 
table.     (See  p.  282.) 

The  disposition  of  the  dressed  meats  of  all  kinds  was  as  follows: 
Grand  total  for  the  year,  322,794,767  pounds;  to  Paris  butcher  shops, 
242,552,070  pounds;  to  Paris  pork  shops,  31,G25,336  pounds;  outside 
of  city  butcher  shoi>s,  47,702,465  pounds;  outside  pork  shops,  824,895 
pounds. 

A  distinction  is  made  between  general  butchers,  or  meat  dealers, 
and  pork  mercliants,  because  in  Paris  pork  and  all  its  products  and 
derivatives  are  sold  in  shops  by  themselves  {c/iarcutcrie>()y  where  no 
beef,  veal,  or  mutton  is  to  be  found.  At  La  Villette  abattoir,  in  1890, 
there  were  killing  privileges  leased  to  812  "merchant  butchers''  and 
22  ''pork  merchants." 

The  average  wholesale  price  of  ]>eef  at  La  Villette  during  1899  was 
Hi  cents  per  pound,  being  highest  in  January  and  May  and  lowest 
in  August;  for  veal,  15  cents,  highest  in  January  and  lowest  in  July; 
for  mutton,  the  siune  as  for  veal;  and  for  pork,  14i^  cents,  highest  in 
March  and  April  and  lowest  in  November. 

The  wholesale  meat  market  already  mentioned  as  located  near  the 
front  of  the  abattoir  projx^rty,  has  been  transacting  a  rapidlv  incivas- 
ing  business.  In  1809,  the  total  quantity  sold  was  16,921,704  pounds 
of  meat,  being  double  the  sales  of  seven  years  ]>efore.  Nearly  02  jx^r 
cent  of  this  business  was  effected  at  private  sale  {rente  a  ramlalle)  and 
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the  remainder  at  pulilic  auction  {renfe  a  hi  cnee).  Most  of  the  private 
les  are  eonductLHi  throuo^h  iiuddleuiciij  factors,  or  coiniiiij^siou  a^etitSj 
whoni  2'^  are  registered  for  businesH  at  thif*  market, 
The  exprnsen  in  conm>ctioti  with  shiughteriiig  and  the  sales  of  m<^at 
at  La  Villette  almttoir  are  as  follows,  the  rates  all  being  upon 
100  pounds  actual  weight  of  hutehers'  meats  and  uniform  for  all 
kinds:  (1)  The  octroi,  or  city  tax  (levied  at  varying  rates  upon  nearly 
all  food  sold  in  Pari.s),  88  cents;  (2)  for  ''.shultin'"  fee,  storage,  or  occu- 
pation of  general  premises,  19  cents;  (3)  the  killing  fee,  or  abattoir 
charge  proper,  IS  cents;  (4)  wx^ighing  fee  at  public  scales,  not  quite 
2  cents;  the  tot:d  in  thus  just  about  1}  cents  p(^r  pound  from  the  time 
the  a!unial  reaches  the  abatt<iir  until  its  edible  carcass  is  ready  to  go 
in  tlio  retail  shop>!,  and  reckoned  upon  net  weight  oi  carcass. 

During  the  yvnv  ISIH*,  these  taxes  and  fees,  with  a  few  minor  occa- 
sional cliarges,  produced  an  income  of  15,678,593  francs,  or  about 
S;^,15<M)0i).  Of  this  amount  a  little  over  $700,(XHJ  was  creditcnl  to  the 
al*attoir,  giving  ttte  city  a  handsome  profit  on  the  establishment  apart 
from  the  octroi. 

There  is  another  abattoir  owned  by  the  city  and  located  in  a  differ- 
ent section  which  is  of  umch  less  importance,  although  its  business  h 
considerable.  The  Abattoir  of  Vauginird  is  bounded  by  Pant^ig, 
Morillons,  and  Bnincion  streets.  During  1801)  the  rt*ceipts  there 
comprised  42,207  cattle,  46,229  calves,  317,879  sheei),  and  120,405 
hogs,  and  turned  out  a  grand  total  of  65,567,1'!^'^  pounds  of  dressed 
meats.  These  figures  s!u>w^  that  its  principal  business  ia  with  the 
snialh^r  kinds  of  food  animals. 

Paris  has  still  another  slaught'Crhouse  controlled  by  the  city,  not 
largt»,  but  peculiar.  The  abattoir  of  Villejuif  made  the  following 
returns  for  181)1*: 

NtimUr  o/animdle  slaugiUcred  fd  VUltjnif^  IS99. 

Hon»e8 . - 17,042 

Aesee - .,, 190 

Malefi -.. ...,-  18 

Total 17»250 

These  auiinals  produced  l>,422y820  pounds  of  dressed  meat^,  an 
average  of  554  pounds  per  head.  This  class  of  animal  food  was  all 
sold  by  tive  merchants  in  Paris,  specially  licensed  to  sell  this  meat  and 
no  other. 

It  should  l>e  noted  tfiat,  although  the  statistics  heretofore  given 
represent  the  business  of  the  principal  catth^  markets  and  abattoirs  of 
Paris — ^a  description  of  which  is  the  object  of  this  wanting — the  tigures 
do  not  at  all  rr* present  the  total  meat  supplies  of  the  city.  The  lueat 
markets,  wholesale  and  retail,  obtain  aliout  three -fourths  of  their  total 
supplies  from  tlie  abattoirs;  the  otht*r  fourth  is  brought  as  dressed 
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meats  from  without  the  city  rtiuitH  hy  hhrlmny  vehicles,  by  water 
(especially  boats  on  the  river  Seine),  and  by  five  different  lines  of  rail- 
way. The  total  receipts  in  Paris,  from  all  sources,  for  the  year  181+9, 
were  report+'d  as  follows:  Beef,  veal,  and  mutton,  300,207,770  pounds; 
polk,  50,952, lt)5  pounds;  pork  products,  (3,805,174  pninds;  horse  meat, 
etc.,  13,040,030  pounds.  This  makes  an  aggregate  of  430,004,770 
pounds  of  butchers'  meatus  for  one  year  as  the  supply  for  the  2,000,000 
inhabitants  of  Paris. 

AX  MANNHEIM,  GERMANY. 

The  model  abattoirs  and  cattle  markets  of  Europe  at  the  present  time 
are  to  be  found  in  Germany.  This  is  conceded  by  the  French  author- 
ities as  well  a,s  by  others.  There  are  extensive  and  well-equipped 
establishments  in  several  large  cities,  but  those  which  are  the  newest, 
with  latest  improvements  and  regarded  as  the  best  of  all,  are  at  the 
old  university  town  of  Halle  and  at  Mannheim  on  the  Rhine.  These 
are  almost  duplicate  plants,  and  a  description  of  either  will  suiMce. 

Mannheim  is, a  city  of  HO^OOiJ  inhabitants,  situated  upon  the  tongue 
of  land  at  the  junction  of  the  rivers  Khim^  and  Ne(  kar,  Tlie  old  town 
is  built  on  the  ^xjint  and  couaectiid  by  fine  bridges  with  suburbs  upon 
the  opposite  banks  of  both  rivers.  For  a  century  or  more  Mannheiui 
ha8  been  quite  noted  in  that  part  of  Europe  as  a  cattle  and  horse  mar- 
ket, and  lociil  laws  governing  this  traffic  date  from  1822  and  were 
quite  frequent  up  to  fifty  years  ago.  Between  the  years  1850  and 
1805  the  stock  markets  were  held  on  the  edge  of  the  city,  and  the 
abattoir  was  on  tbe  banks  of  the  Neekar.  In  1S05  the  cattle  market 
was  moved  from  the  general  food  market  and  definitely  assigned  a 
hKation  near  the  Heidelberg  gate,  which  was  where  the  city  water 
tower  now  stands.  A  market  for  fat  cattle,  which  had  previously 
been  regularly  held  at  Heidelberg,  was  then  discontinued  and  united 
w  ith  the  weekly  markets  and  the  special  monthly  market  at  Mann- 
heiui. A  large  building  was  erected  by  the  city  at  that  time  and 
smaller  ones  have  since  been  added.  The  business  of  the  market 
incrcfLsed  steadily  and  the  city  grew  in  its  direction. npstreaui  or  inland, 
iso  that  it  became  necessiiry  to  select  a  new  location  and  one  directly 
accessible  from  the  railways.  This  wa^s  accoiui>lished  by  the  a,ssign- 
ment  of  a  large,  square  tract  of  about  25  acres  in  tlie  new  southeastern 
section,  beyond  the  great  circular  lx)ulevard  and  the  finest  city  ptirk. 
Ground  was  broken  in  1889,  and  live-stock  markets  first  held  u[kju  the 
new  Bite  in  Jaimary,  1802. 

As  early  as  1728  there  were  two  city  abattoirs,  ont^  for  Jews,  located 
on  the  Rhine  near  the  drawbridge,  and  one  for  Christians,  on  the  Neekar, 
outside  the  city,  near  the  Neekar  gate.  These  two  buildings  were 
respectively  reiilaced,  in  new^  locations,  in  1837  and  1800.  In  180U  it 
was  decided  to  construct  a  single  new  abattoir  in  connection  with  the 
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new  market,  but  the  work  was  not  uctnally  lief^am  until  December, 
18!>6.  The  ample  space  pennitted  buiWuig  upon  a  weli-con,HKlei"ed, 
symmetrical  plan  and  on  a  lihenil  scale.  The  present  abnttoir  was 
completed  and  opened  for  use  in  ^la\\  liKKh 

The  mil  ways  approach  the  grounds  from  the  west,  enter  at  4he 
southwest  corner,  and  four  or  five  tracks  extend  along  the  entire  side 
of  the  big  8quai^,  just  inside  tlie  south  wall.  There  is  also  a  turntable 
near  the  railway  entrance,  and  a  spur  track  extends  northward  riext 
to  the  west  wall,  giving  access  to  several  of  the  large  buildings.  There 
are  thus  exceptional  facilities  for  loading  and  unloading  d liferent  kinds 
of  animals  and  freight.  Animals  arriving  upon  ci\rs  are  dischargvd 
directly  upon  a  sort  of  levee,  or  slightly  sloping  platform  of  »tone, 
upon  which  are  in^n- fenced  yards  or  pens — twenty  of  thesi*  for  large 
cattle  and  live  for  small.  All  animals  are  inspected  here  l>efore  bt^iog 
permitted  to  pass  to  the  stables  or  public  market.  If  found  discard 
they  can  be  easily  reshipped,  and  doubtful  eases  go  to  a  largi?  quaran- 
tine building,  apart  from  the  rest,  near  the  southeast  corner  of  the 
premises.  In  that  extreme  corner  and  across  the  ends  of  tbe  tmck  is 
a  special  ])Iatforni  for  urdoading  from  cars  which  o\wi\  at  the  end* 
This  is  alno  thu  place  fur  unloading  forage.  Midway  of  the  line  of  c^ir 
tracks,  convenient  alike  to  stock  yards  and  abattoirs,  an?  five  large 
wall  pits  for  manure^  and  offal,  witli  special  conveniences  for  Iiotstin 
loadifig,  and  shipping.  At  this  point,  also,  the  tnicks  are  broken 
provide  a  scale  and  weigh-house  for  weighing  carloads  of  anything 
arriving  or  departing. 

The  fstpiare  area  is  divided  into  two  nearly  equal  parts  by  a  iim-sonr}' 
wall  running  north  and  sf>uth,  at  right  angles  to  the  railway.  In  thi/» 
there  are  but  three  large  gates;  these  have  their  gatehouses  and  gate 
men,  so  that  the  two  general  i>arts  of  the  establishment  may  lie  inde- 
pendently managed  and  trafHc  l>etween  them  fully  controlled.  Near 
the  end  of  this  division  and  in  the  center  of  the  north  front  of  the 
premises  is  a  handsome  administration  l>uilding,  surmounted  by  a  lan- 
tern tower  and  surrounded  by  broad  courts  and  driveways.  The  exte- 
rior  walk  of  the  establishment  curve  around  this  Imilding  so  iw  to 
leave  it  outside  the  inclosure.  This  building  contains  the  gener^il 
offices,  i»specially  those  for  the  director  and  the  cashier  of  stock  yards, 
markets,  and  aliattoir,  which  are  administered  as  a  unit  and  the  private 
quarters  of  the  iirst-named  officer.  Attachrd  to  this  building  ait  itd 
n*ar  is  a  covered  weigh-house  for  vehicles  arriving  or  dejnirting,  and 
directl}'  south  of  this,  in  the  curve  of  the  wulb  the  gate  keej>4^r\s  lodge 
with  a  large  gate  on  either  side  by  which  the  stock  yards  and  the 
abattoir  sections  are-^  respectively,  entered  from  the  city  appnjaches. 

Directly  west  of  the  administration  building  but  inside  the  walls  Is  a 
substantial  stone  building  of  two  stories  and  basement  occupied  as  an 
exchange  and  for  convenience  of  employees,  merchants^  and  visitors. 
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It  cofitaiDs  reading  and  writing  rooiii.^i^  a  telc^"aph  office,  r^^aurant,  and 
kitchiMi.  Adjoining  this  building  is  a  garden,  and  a  lar^**  court  reTuaias 
unoccupied  in  the  northwest  corner  of  the  premises*  On  the  oppo.site 
or  east  side  of  the  administration  building,  t»xtf>nding  along  half  of 
the  north  fronts  inside  the  wall  and  into  the  corner,  \h  another  garden, 
large  and  ornanientnl;  thi?*  occupies  a  con»idera))Ie  aiTa  which  will  l>e 
available  for  future  buildings. 

errocK  yards  and  market* 

The  «tock  yards  and  market  occupy  the  half  of  the  inclosure  cast 
of  the  central  dividing  wall.  This  section  comprises  four  parts: 
(1)  The  railroad  and  terminals  already  descri>»ed;  (2)  the  stables  or 
waiting  houses,  used  also  as  covered  market  lialls;  (3)  the  open  market 
spaces,  or  yards  proper;  anil  (4)  the  area  now  surplus  except  as  used 
annualiy  for  the  great  May  market.  The  stables  are  grouped  in  live 
or  six  rowH,  with  their  ends  toward  the  railroad,  and  alleys  between, 
80  that  the  buildings  for  diirereut  classes  of  stock  are  directly  acces- 
sible from  the  railway,  and  at  the  same  time  the  alleys  c:in  be  used  for 
conducting  animals  at  once  to  the  market  yards.  The  building  orj  the 
west,  and  the  largest  of  the  group,  is  for  small  animals;  the  south 
half  nearest  the  tracks  is  for  hogs,  and  the  other  half  for  calves; 
>>etween  these  sections  is  an  office,  a  kitchen  for  stockmen,  and  a  ceb 
lar.  This  building  is  roomy  but  low,  in  order  to  be  comfortable  in 
winter;  its  interior  is  protectcfl  fiom  summer  heat  by  the  simple  device 
of  a  double  roof,  air  moving  freely  between  the  two  coverings.  Inside 
both  sections  arc  divided  into  good-sized  pens,  by  aisles  running  length- 
wise, and  cross  passages.  In  extreme  diagonal  corners  are  small  offices 
for  weighmasters  and  pen  scales,  suitable  for  snijill  cattle.  Next  east 
are  two  buildings  of  similar  character  for  beef  cattle;  thev  contain 
twenty  compartments,  each  of  which  will  accomojoilatc  30  large  ani- 
mals. Still  farther  east,  iive  stables  for  horses,  with  caixicity  of  about 
60  bead  etieb,  and  room  for  at  least  one  more  building.  Against  the 
esFt  wall  is  a  large  building  which  can  be  used  for  quarantine,  and  over 
which  there  are  liig  lofts  for  fomge.  Just  north  of  this  and  sepa- 
i*ate  are  the  special  offices  for  the  May  market.  All  of  these  build* 
ingb  are  of  stone,  iron,  and  glass,  and  the  interior  divisions  and  fittings 
are  all  ironwork. 

North  of  these  staldes  and  arranged  in  symmetry  with  them  is  the 
oj>en  market  space,  divided  into  inclosures  of  several  si;£es  by  substan* 
tial,  plain,  iron  fencing  (see  PL  XIX).  There  are  accommodations 
here  for  1,200  large  cattle,  with  opportunity  for  expansion  to  twice 
that  number.  Like  all  the  stables,  this  area  is  stone  paved  and  well 
drained,  roomj',  convenient,  and  easilv  cleaned.  It  can  he  reached 
directly  from  the  railroad,  as  described,  and  also  from  the  gate  on  the 
city  side. 
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AjiJiainst  tho  east  side  of  the  central  division  wall,  oppcsite  the  calf 
hall,  is  a  ru\v  of  Iwetity  or  more  close  boxeis  or  stiills  for  milch  cows, 
fractions  liulls,  or  anbuals  injured  or  tempomrily  sick.  During  the  May 
iiiarkefc  thi»se  Ixjxos  arc  occnpied  by  race  horses.  Against  the  same 
wall,  farther  north,  are  horse  stables  and  vehicle  sheds,  for  the  iise  of 
officers^  employees,  and  visitor!^,  and  a  waiting  room  for  drivers  and 
servants* 

In  the^e  buildings,  stables,  and  yards  every  inch  of  floor  and  pavings, 
walls,  partitions,  inclosures,  and  fixtures  can  l>e  subjected  at  will  to 
streanis  of  hot  and  cold  water  under  pressure,  and  to  live  steam.  All 
parts  are  habitually  cleaned  and  disinfected  immediately  after  tb*-  flnse 
of  a  market 

As  already  stated,  there  is  much  room  remaining  for  adUilionul 
buildings  or  other  occupation.  That  now  in  use  is  laid  down  to  grass, 
and  rows  of  shade  trees  line  the  avenues  and  passageways  and  till 
otherwise  vacant  corners,  giving  an  air  of  hospitality  and  comfort  to 
the  whole  premises. 

Plate  XX  gives  a  plan  of  the  entire  inclosure,  showing  the  arrange' 
ment  of  the  market  and  the  abattoir.  The  puri>ose  of  the  principal 
Iniildings  is  marked  on  the  plan  and  others  are  explained  by  the 
accompanying  key. 

The  business  of  this  market  and  its  growth  is  shown  by  the  total 
amiiial  receipts  of  animalsj  reported  as  follows: 


Year. 

Total  head. 

Vew* 

Totel  tettd. 

11180.   ».... 

52,011 
61/243 
74,ft91 
n^,752 

1897 

IKK  10 

18S5... 

1888.... 

im,m 

Igpd                          ^  ,. 

IJ^                      

1805 

1900..  *...*...» 

The  division  by  classes  has  been  about  the  sanu»  all  along,  and  was 
as  follows  for  the  year  lliOO:  Bulls,  1,519;  work  oxen,  2,118;  steers 
and  fat  cow^s,  42,218;  milch  cows,  1,541;  calves,  24,784;  hogs,  92,5(f^; 
sheep  and  lambs,  2,430;  goats,  301;  "sucking  pigs,^'  11,406;  and 
horses,  3jT24.  Omitting  the  little  pigs,  the  Mannheim  oUicials  group 
the  foregoing  as  47,3D1  large  cattle,  3,724  horses,  and  120,143  ^'smaU 
cattle."  The  notable  feature  of  this  market,  in  the  matter  of  receipts, 
is  the  extremely  sonill  number  of  sheep  and  lambs  and  the  large  num- 
ber of  socking  or  lately  weaned  pigs.  Tht*  latter  were  nearly  all  sold 
to  be  raised  in  the  neighborhood  and  brought  back  to  swell  the  supply 
of  hogs,  Mannheim  has  long  been  famous  as  a  market  for  little  pigs^ 
supplying  the  whok>  country  around.  At  times  from  4W  to  500  per 
week,  or  20,000  to  25,000  a  year,  have  been  the  usual  nuiuters  sold 
herf^.  Irately  a  rival  market  has  been  established  at  Seckenheim,  and 
this  has  caused  a  serious  falling  oiT  in  this  branch  of  the  Mannheiiu 
trade. 
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The  range  in  prices  for  these  animals  during  the  year  1900  is  given 
hclow,  per  KHJ  puunds  of  dressed  weight  or  per  heiul,  with  the  months 
ivlien  the  highest  and  lowest  prices  prevailed: 


ClAtt««  of  iwimiilt^ 


y«iue* 


Hlffbest 


LowefiL 


BnUn |>C!riQalb«.. 

Oxen  .,.* * (3o — 

Stecra,€tc- - (I<* 

Milch  coWB per  bead*. 

rieasure  horses.. do.... 

WtjTk  liones  .* ** dq 

Ffifxl  liorew ,,... do..., 

Cttlves... per  100  lbs.. 

Hogs.... *.- do — 

Bheep.... - do.... 

GcMiUi perhejid.... 

LiUJepigs. ..,..do 


Doitart. 
xum  to       12, r.-) 


I 


1122 
7.6S 
24.00 

24.00 
5, 00 

12.00 
8,75 
8.76 
2.fi0 

too 


irj,  m 

14.82 

192.00 

1/200.  OQ 

4^,0U 

30.00 

19,6a 

13,00 

17,50 

6.00 

3.60 


Kov  ...J 
Sept.... 

Apr 

Mfty.... 
Apr J 

Mar  ...J 

(m 

Oct I 

Nov  . 
May. 


May. 

May. 

Dec. 

I>ec, 

Oct. 

Nov. 

Dec. 

Nov. 

Mar. 

Dec 

June. 

Sept. 


General  i^egulations  governing  the  live-stoc*k  market  are  enacted  as 
laws  and  are  strictly  enforced:  (1)  N*)  cattle  of  any  kind  ran  he  exposed 
for  sale  at  any  other  place  in  Mannhelin.  {2}  Domestic  animals  of  every 
de.scription,  including  dogs  and  iwuUry,  may  be  sold  at  the  market 
place.  (J^)  The  regiihir  sales  days  ureas  foHows:  Cattle  for  slaiighti'r 
and  milch  cows,  Monday  and  sometimes  Friday;  horses,  the  first 
and  third  Monday,  every  month;  calv^es,  sheep  and  goats,  Monday, 
Wednesday, and  Friday;  hogs,  daily;  fowls  and  dogs,  Monday;  sucking 
pigs,  c^'cry  Thursday;  a  special  and  very  large  '^May  market''  is  held 
on  the  tii'st  Tuesday  of  that  month  and  continues  through  the  week; 
if  a  Christian  or  Jewisli  holiday  falls  upon  any  market  day,  the  mar- 
ket is  held  the  day  following,  Sunday  excepted;  placards  at  the  market 
a  week  in  advance  announce  these  postponements.  (4)  Calf  markets 
begin  at  10  o'idock  a*  m.;  all  others  begin  at  i)  a.  m.;  all  clo.se  at  1 
p.  ul;  the  opening  and  closing  of  the  market  are  signaled  by  a  big  bell 
in  the  water  tower;  no  sales  can  be  made  in  the  market  outside  of 
hours  prescribed;  the  city  council  has  the  right  to  change  market  days 
and  hours.  (5)  All  animals  brought  to  the  city  for  trade,  sale,  or 
slaughter,  intdnding  those  handled  by  regular  dealers  and  butchers, 
must  be  taken  directly  to  the  quarantine  grounds  of  the  nnirket,  and 
held  until  pas.scd  by  the  .sanitary  inspectors,  (tj)  Exci^pting  the  hours 
for  markets,  admission  to  the  )'ard.s  requires  special  permit  from  the 
dirc<'tor.  (7)  All  htdp  and  labor  of  eveiT  kincl  connected  with  the 
market— unloading,  driving,  handling,  weighing  animals,  etc.— must 
be  done  by  the  employees  of  the  establishment,  regularly  licensed  by 
the  director  and  provided  with  certificates;  all  compensation  to  such 
persons  is  left  to  agreement  between  the  parties  interesled,  Imsed 
upon  the  nature  and  length  of  the  service;  in  cases  of  disagreement, 
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the  director  is  the  arbiter,  and  from  his  decision  there  is  no  ai 
(8)  The  orders  of  the  director  upon  all  matters,  that  of  the 
veterinary  surgeon  reg-ai'ding  all  sanitary  police  questions,  and  the 
of  the  subordinate  emi>lo3'ees  within  their  respective  jurisdictior 
must  be  properly  obeyed,  without  challenge,  by  all  eoncernec! 
(D)  Cattle  may  enter  the  3'ards  at  the  main  gate  or  by  rail;  all  brou| 
into  the  city  by  rail  can  lie  unloaded  only  at  the  yards  and  pas8  unt 
it^  regulations.  (10)  Animals  brought  by  wagons  muiit  be  take 
inside  the  yards  >>efore  unloading;  that  nnist  be  done  at  the  plac 
designated,  and  the  vehicles  must  then  go  to  the  proper  place^  to  reniaiil 
until  disinfected  and  discharged.  (11)  The  veterinary  im*i>ec( 
det'ides  not  only  as  to  health  l>ut  also  as  to  maturity  and  general  surt-- 
ability  for  slaughter;  calves  ouist  be  at  least  2  weeks  old:  all  animals 
are  to  be  inspeett^d  as  soon  as  practicable  after  arrival  at  the  yai^ils; 
the  force  is  intended  to  be  siicli  as  to  keep  no  animals  waiting  over 
two  hours,  (12)  Cattle  coming  from  certain  districts  must  be  aceom- 
panied  by  health  certifieates.  (13)  No  animal  may  Ih3  sold  more  than 
once  on  the  same  market  day,  (14)  There  are  sjiecial  regulations  to 
govern  treatnu^nt  and  disposition  of  animals  found  to  be  diseased 
suspected  of  cf)ntagious  disease  upon  arrival;  also  for  disinfecting 
vehicles  and  railway  cars.  (15)  Bulls  may  be  moved  in  the  yai 
only  bv  two  men  with  two  strong  ropes  or  by  nose  ring  and  staf 
(1**)  Every  owner  or  dealer  bringing  cattle  to  the  yards  must  have  al 
marked  by  his  |>ermaiient  mark  or  sign,  and  the  same  must  bo  regis 
tei*ed  at  the  office;  Imteliers  must  also  adopt  and  register  similar 
marks  or  1>rands.  (17)  Every  animal  whi(*h  enters  the  market,  aiter 
inspection,  must  be  taken  diiTctly  to  the  section  appropriate  for  its 
kind;  only  large  animals  are  allowed  in  the  open  spaces,  and  ther 
every  one  must  be  securely  tied,  (18)  Within  one-half  hour  after  tin 
close  of  nrarket  eveiy  animal  must  be  removed  by  the  then  ownei 
(11^)  Tlie.se  things  are  prohibited:  (^7)  Bringing  into  the  inclosui'e  focj 
or  straw  for  the  exhibited  animals;  (h)  crying  out  or  special  noises 
attract  attention;  {c)  smoking  in  stiibles  and  storerooms;  ((I)  loos 
dogs  on  the  premises.  (20)  Special  laws  provide  penalties  for  neglec 
or  disobedience  of  the  stock-yards  regulations. 

The  city  council  of  3Ia!mheim,  under  authority  conferred  upon  them 
by  law,  adopted  additional  regulations  for  eert^iin  details  of  yard  ar 
market  management  as  follows,  to  date  from  February,  IIXM);  (1)  Cei 
tain  places  will  be  assigned  to  regular  dealers  for  their  usual  occi) 
pancy  according  to  their  needs.     (2)  All  yard  and  market  fees  mtis 
be  promptly  i>atd  at  the  c^ishier^s  office  by  the  person  entering  t} 
animals,  and  the  actual  facts  required  for  record  regarding  the  lattoi 
must  be  given;  receipts  must  l>e  taken  for  fees  paid,  and  these  must  h 
shown  ujKJn  demand  during  tlie  course  of  the  Uiarki't;  upon  sale 
an  animal  or  animals  receipts  for  fees  must  pass  to  the  buyer;  thea 
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receipts  must  W  shown  and  .sum^ndered  if  an  animal  leaves  the  prem- 
isej*;  animals  ^ill  be  held  by  the  directorv  as  security  for  all  fees  due; 
sfjeeial  provisions  are  made  for  animals  an-lving^  by  mil  or  otherwitr^e 
at  hours  when  the  office  of  the  cashier  18  closed.  (3)  Pajmeut  of  fees 
for  most  animals  gives  the  right  to  hold  them  in  the  yard  until  sold; 
exceptions  are  lambs,  kids,  rabbits,  fowls,  and  dogs,  for  which  tfio 
market  fee  gives  the  right  to  remain  only  until  close  of  the  one  market. 
(4)  Animals  held  over  night  on  tlie  premises  and  sold  again  rau.st  pay 
another  fee,  (5)  One  fee  for  horses  at  the  May  Market  holds  good 
until  noon  of  Saturday  ending  the  week,  (6)  The  directory  m  author- 
iased  and  required  to  post  placards  giving  the  statistics  of  receipt^, 
sales,  and  prices  of  animals  from  week  to  week,  based  upon  actual 
transactions  and  records.  (7)  All  weighings  must  be  upon  the  pul>lic 
scales  and  by  the  regular  weighers,  and  fees  for  same  must  be  paid  to 
the  cashier  in  advance;  certain  hours  for  weighings  are  fixed  from 
time  to  time  bj'  the  director.  (8)  The  director  causes  food  and  straw 
to  be  distri>mt/ed  upon  demand  of  owners;  the  latter  must  pay  for  all 
so  delivered*  whether  consumed  or  not;  all  forage  and  litter  ri'matuing 
tinused  belongs  to  the  establishment;  all  such  supplies  must  l)c  paid 
for  in  advance  or  on  delivery.  (9)  Owners  are  required  to  feed  and 
water  alt  animals  while  held  at  the  market  and  yard  at  hours  prescribed 
by  the  dirt^ctor;  in  cases  of  neglect  the  latter  shall  cause  his  employees 
to  perfonn  the  service  and  the  animals  may  be  held  as  security  for 
payment  th**refor.  (10)  AH  extra  or  unusual  feeding,  as  to  kind, 
quantity,  and  time,  must  be  arranged  for  with  tlie  market  master  nnd 
fees  paid  to  the  cashier  correspondingly.  (11)  All  litter  and  manure 
belong  to  the  stock  yard.  (12)  All  cattle  brought  onto  tlie  premises 
are  insured  against  fire  by  the  establishment,  and  tire  losses  will  be 
paid  pro  rata  from  insurance  collected;  no  responsibility  is  assumrd 
for  other  damage  or  accidents,  thefts,  etc.  (13)  The  officials  and 
employees  will  give  all  possible  assistiinco  to  owners  gratuitously  in 
oases  of  sickness  and  accident;  in  such  cases  the  veterinary  inspi'd:4>r 
iiauthonzed  to  slaughter,  in  his  discretion,  but  will  avoid  so  doing  so 
far  as  possible. 

The  IcroLs  of  trading  at  the  cattle  market  are  also  regulated  by  law 
or  city  ordinanee,  the  chief  provisions  being  as  follows:  All  transac- 
tions must  )>o  completed  at  the  Mannheim  market,  including  pa^-ment; 
bargains  can  not  be  made  there  to  be  carried  out  elsewhere.  Upon 
delivery  of  an  animal  to  the  buyer  all  fees  and  expeuses  from  that 
moment  and  all  risks  pass  to  the  buyer.  The  rule  for  all  sales  is  eash 
pavTiient;  if  not  cash,  and  pa\inei\t  is  deferriKl  without  agreed  date,  it 
is  due  at  the  opening  of  the  next  market  day  for  liki*  animal-i;  if 
greater  delay,  agreed  or  otherwise,  interest  at  4  per  cent  begins  eight 
days  after  sale  for  beef  cattle  and  four  weeks  after  sale  for  other  ani- 
mals.    CHi.stom  requires  ''tips"  or  small  gratuities  to  be  paid  at  the 
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tiiiit'  of  sale,  and  tliose  am  m  addition  to  nnd  independent  of  the  selling 
pvk'*}  and  its  payment;  for  all  animals  for  .slaughter  the  tips  go  to  the 
seller;  for  horses  not  for  slaughter  the  tips  go  to  the  employees  of  the 
seller.  All  horses  and  cattle  when  sold  must  have  strong  halters  upon 
them,  and  payment  for  these  is  optional  with  the  Iniyer,  Sales  l»y 
WT*ight  may  be  determined  by  the  official  weigher  upon  demand  of 
either  party.  All  ardmals  sold  without  expressed  guaranty  are  lield 
by  law  to  be  so  guaranteed,  and  if  upon  slaughter  an}^  are  found  dis- 
eased the  seller  may  be  held  for  all  losses  sustained  1>y  the  buyer 
resulting  from  tlie  postmortem  sanitary  inspection.  The  law  also 
provides  for  a  verbal  agreement  known  as  ''half  guaranty/'  pursuant 
to  which  buyer  and  seller  share  equally  in  any  losses  caused  by  the 
sanitary  inspection  of  the  carcass.  Again,  there  may  Im?  a  verlml 
agreement  of  sale  witliout  guaranty,  in  wliicli  case  the  seller  is  legally 
free  from  all  claims.  If  animals  are  not  slaughtered  at  once  all  guar- 
anty expires  fourteen  days  after  a  sale.  A  fresh,  or  new  milch,  cow 
is  dc lined  as  one  that  has  calved  within  six  weeks  prior  to  time  of  sale. 
If  a  cow  is  sold  with  guaranty  to  calve  at  a  stated  time,  the  law  will 
not  allow  damage  claims  if  the  animal  cailves  not  more  than  one  month 
before  or  after  the  specitied  date. 

The  regular  fees  and  expenses  of  the  stock  yards  and  markets,  all 
fixed  l)v  law,  are  as  follows:  (1)  For  entrance  and  general  privileges 
of  the  ordinary  market:  llorses,  Ijeef  cattle,  and  other  large  cattle. 
per  head,  29  cents;  all  grown  hogs,  per  head,  10  cents;  calves,  sheefl 
and  goats,  5  cents;  lambs,  kids,  and  sucking  pigs,  2|  cents.  {2)  For 
the  special  May  Market  (lasting  live  days):  Horses  in  special  boxes  or 
reserved  stalls,  97  cents;  all  other  horses,  milch  cows,  and  breeding 
cuttle,  48  cents  per  head;  all  other  animals  the  same  as  for  ordinary 
markets  (3)  Fur  weighing,  per  head:  Horses  and  large  cattle,  singlX| 
10  cents;  for  two  or  more  at  one  time,  and  for  a  lot  of  several,  half  raW 
for  all  small  animals,  1^  cents.  There  is  also  a  fee  of  5  cents  for 
placing  an  animal  in  the  visitors'  stable,  and  fixed  mtes  for  leading  or 
driving  one  or  more  animals  between  the  market  place  and  designated 
parts  of  the  city,  and  for  wagon  loads  of  stock  the  same  distances^ 
including  also  tntosportation  of  this  kind  across  the  bridge  to  Ltkiwigs- 
hafen  on  the  opposite  l>ank  of  the  Hhinc.  Fees  arc  prescribed  for 
sales  at  public  auction — 73  cents  each  for  horses  and  large  cattle  and 
24  cents  each  for  smaller  animals.  Foodfurjiished  to  animals  detains 
in  the  jiirds  is  charged  at  current  prices.  Some  quotiitions  in  Ma 
IDOO,  follow,  each  for  100  pounds:  Hay  *1.10,  straw  82  cents, 
*2.20,  barley  $2.20,  wheat  bran  ^1.32. 
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The  half  of   the  general  inclosure  described,  west  of   the  centi^ 
dividing  wall  and  apart  from  the  occupation  already  indicated  at 
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ends  next  to  the  north  and  south  outer  walb,  is  assigned  to  the  puhllc 
abattoir  and  its  various  attacliments.  The  main  structure  as  already 
built  is  coiumodious  and  slniplf*  for  present  needs,  hut  au  alniost  eijual 
are^  remains  on  the  south  not  yet  permanently  occupied*  This  is  now  in 
grass  and  ornament'il  shruljliery.  The  illustnifiun  herewith  (PL  XXI) 
gives  a  fair  idea  of  the  genend  character  of  the  building  and  something 
of  its  arrangement.  The  view  is  tiiken  from  the  t«.>p  of  the  adniiaistra- 
tion  building,  looking  to  the  southwest  and  diagonally  across  this  group 
of  connected  departments  constituting  the  abattoir*  The  entrances  at 
the  principal  favade  at  the  left  are  at  the  east  end  of  an  interior  couit 
B40  feet  long,  00  feet  wide,  and  36  feet  high,  with  a  roof  of  iron 
and  glass  sup|M>rted  )>y  twenty  arches;  the  pavement  is  of  compressed 
asptialt  blocks.  Passing  along  this  court  the  killing  halls  for  hogs, 
sheep,  calves,  and  beef  cattle  are  on  the  left,  the  first  only  Ixnng 
shown  in  the  picture;  on  the  right  are  the  cuoling  halls  and  cold 
gtoreroonis,  the  chopping  sausage  rooms,  with  pickling  cellars  in  the 
basement;  the  cold  halls  are  lighted  from  above,  as  shown  in  the  view. 
Between  the  killing  hulls  and  the  court  arc  offices  for  the  hall  masters, 
cloak  rooms,  and  toilet  rooms.  At  the  west  end  of  the  covered  court 
are  the  power  house,  boiler  room,  and  smokestack,  and  a  little  to  the 
north  stiinds  the  large  stpiare  water  tower, 

The  general  arrangement  is  such  that  the  killing  halls  are  conve- 
niently accessible  from  the  rear  and  from  the  market  spuees  and  sheds 
through  the  central  gate  tn  the  division  wall,  and  the  small  animals 
ha\"e  to  be  moved  the  least  distance.  There  is  tlms  a  direct  and  con- 
stant movement  toward  the  northwest,  until  the  butchers'"  meat  and 
meat  products  reacli  the  cold  storage  and  other  rooms  in  ttie  front  row 
of  abattoir  buildings,  ready  for  delivery  and  tmnsportation  to  retail 
markets. 

The  hall  for  slaughtering  and  dressing  hogs  is  about  100  feet  ^cjuare 
(sec  PI*  XXU).  There  are  pen.,  along  the  outside  for  tem|>orary  deten- 
tion  and  separate  divisions  inside  for  killing,  scalding,  singeing,  scrap- 
ing, and  hanging  for  preliminary  cooling.  The  calf  and  sheep  halls  are 
50  feet  square,  with  accommodations  for  slaughtering  250  animals  at 
a  time,  and  for  hanging  twice  that  number  preparatory  to  moving  to 
the  cold  stores.  The  shuighter  hall  for  cattle  is  130  feet  long  by  SO  in 
width,  divided  by  two  rows  of  coUuuns;  the  central  part  is  30  feet  wide 
and  the  same  height;  the  side  sections  are  20  feet  high  (see  PI.  XXIII). 
A  smaller  and  special  building,  somewhat  removed,  is  titted  for  killing 
horses,  asses,  and  nrules  for  food;  more  or  less  of  this  is  constantly 
done.  Another  sejiarate  building  on  the  west  boundary  is  provided 
for  the  fslaughtor  uf  all  animals  eondt*mned  while  alive  as  being  dis- 
eased antl  the  carcasses  of  which  have  to  be  examined  before  deciding 

■  as  to  the  disposition  to  be  made  cjf  them. 

■  These  buildings,  like  all  the  rest,  are  of  brick,  stone,  iron,  and  glass, 


300  BUBEAU    OF    ANIMAL    LE^DUSTBr, 

of  good  ftppeanince,  substantial,  and  lubiiirablv  adapted  to  their 
respective  purposes.  All  are  .supplied  \n  iili  liut  atid  cold  water  aiid 
live  8team,  electric  light,  and  either  steam  or  electric  ix>wer,  or  Ijoth. 
The  latter  operate  a  groat  variety  of  mocha uical  labor-saving'  a]>pli- 
auces,  some  quite  novel.  Hoisting  apimnitus  is  at  hand  wherever 
needed,  so  that  manual  lifting  is  almost  wholly  avoided,  and,  by  sns* 
I>ended  tramways,  eareusscs  and  heavy  part^  may  be  moved  in  all 
directions  in  the  killing  halls,  and  across  the  covered  court  to  the  cliilb 
ing  rooms.  Artiticial  ventilation  is  also  provided,  so  that  every  apart* 
ment  may  \^^  su]>plitni  with  currents  of  fresh  air,  dry,  and  either  e*»ld 
or  warm,  as  may  )x*  desirable*  The  rooms  for  slaughter  are  large, 
light,  and  airy.  Instead  of  little  pens,  as  at  Paris,  in  which  butchei-s 
renting  them  do  thpir  own  killing  and  handle  ditTercnt  kinds  of  animals 
in  one  place,  the  arrungements  at  Mannheim  are  for  a  separate  hall 
for  every  kind  of  animal,  and  a  regular  corps  of  licensed  butchei3 
employed  by  tho  t»stablishnient  and  working  for  all  at  fixed  rates. 

The  bu  telle  ring  is  humanely  done,  comparatively  s|>eaking.  The 
Ifti^'  animals  are  killed  by  a  i>f*rcussion  gun  attached  to  the  head  with 
a  nnisk.  and  the  sniallf^r  ones  are  stumied  by  a  blow  on  the  head  and 
then  bled,  Jewish  slaughter  is  pro\  ided  for  by  special  regulations. 
Inspectors  are  present  to  supervise  slaughter,  and  every  quaiter  pa^ssed 
and  approved  for  market  is  promptly  branded.  The  owner's  private 
mark  is  also  attached,  If  ntxm  opening  an  animal  disease  in  discov- 
ered not  before  detected,  and  not  so  far  advanced  to  make  it  neeesjsary 
to  condemn  as  food  and  destroy  the  carcass,  the  latter  may  be  moved 
mechanically  to  a  sterilizing  room,  conveniently  located,  and  large 
enough  to  hold  a  whole  hoi'se  or  ox.  There  the  carcass  is  sterilized, 
peculiarly  branded,  and  it  may  then  go  to  certain  places  for  sale  at  low 
rates,  under  special  and  carefully  executed  }X)lice  regulations. 

Adjacent  to  the  main  abattoir  arc  large  accessory  departments  for 
rendering  lard  and  tallow,  preparing  tri[)e,  chopping  meat,  and  making 
sausages  in  variety  (see  PL  XXIV).  AH  these  rooms  are  supplied 
with  laV>or-saving  contrivances  and  all  possible  facilities  for  the  work. 
Basement  rooms  contain  provisions  for  dry  salting  and  also  a  c*f>nsid' 
erftble  number  of  brine  tanks  of  several  sizes,  which  are  rented  to  ditfer* 
ent  butchers.  There  ai-e  special  provisions  for  salting  hide^  preparatory 
to  shipment* 

Tlic  system  of  general  drainage,  subtermnean  conduits,  and  surface 
tramways  is  very  complete.  By  these  all  blood  and  tankage  are  car- 
ried to  suitable  receptacles  and  otlal  and  manure  to  appropriate  pla^n^s. 
The  ample  cleaning  facilities  are  constantly  employed,  and  these*  in 
conjunction  with  the  |K)werful  ventilating  fans,  keep  the  entire  Ci^tub- 
lishment  eh'an  and  odorless,  except  during  the  hours  of  most  active 
operations. 

The  nuiulx*r  of  animals  slaughtered  at  this  abattoir  during  the  year 
imo  was  reported  as  follows:   Bulls,  1,028;  oxen,  2,088;  beef  steers, 
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R,67l;  fat  cows,  3J12G;  horses,  425;  a  total  of  10,338  'Marge  rattle;'* 
the  months  having' the  largest  businet^j^  were  Ock)l)€*r,  July,  and  Deri:m- 
ber.  Calves,  2t,no«;  hogs,  51K201*;  sheep,  tf.Tsi^,  lumbr^,  goat:^,  and 
kid.s  608,  a  total  of  SSMo  "'^mall  cattle^  the  months  having  the 
largest  btisine^s  in  ihene  animals «  OetoT>er,  Noveml>er,  and  Augtu^t. 
This  was  a  large  increase  over  any  previous  year. 

Animals  found  di^ased  and  abscjlutely  condemned  as  food  were  96 
cows,  6  other  large  cattle  (including  2  horsei^),  and  42  j^mall  animals, 
mainly  hogr*;  three-fifths  of  all  wevv  tnlierenlous.  Those  somewhat 
affected  by  di^ea^e,  but  allowed  to  l)e  s?old  as  fo*xl  under  |>olice  regu- 
lations, numbered  27H,  nn  fallows:  125  cow;^,  22  other  large  cattle,  90 
bogH,  and  27  calvea  Thirty  different  diseases  or  causes  for  provi- 
sional condemnation  were  reix>rt**d,  two-lifths  being  cases  of  incipient 
tubeiTnlosiH. 

As  in  the  case  of  the  f^tock  yards  and  markets,  general  regulations 
are  provided  by  law  for  the  abattoir,  and  these  are  supplemented  by 
the  city  council  in  matter'??  of  detail  in  management*  The  interesting 
feattires  are  condensed  a^  follows:  The  slaughtering  c»f  all  animals  for 
human  food,  *^*  excepting  fowl  and  fish,'"  in  Mannheim  and  its  suburbs 
uutst  be  done  at  the  city  abattoir;  but  in  the  suburbs  an  animal  may 
b^  killed  if  its  fle^sh  is  to  be  used  exclusively  in  the  household  of  the 
owner.  This  penuission  applies  only  to  private  families,  and  not  to 
butehers,  hotels,  restaurants,  prisons,  and  other  institutions*  The 
sanitary  ins|>ection  of  meat  is  done  only  at  the  abattoir,  and  there  are 
heavy  penalties  for  any  sale  or  exchange  of  meat  not  so  inspected* 
The  abattoir  is  closed  on  Sundays  and  the  principal  holidays*  On  all 
other  days  it  is  opt»n  during  hours  announced  by  the  management 
from  time  to  time.  At  all  sinisi^ns  a  btdl  signal  is  given  at  o  p.  m., 
after  which  there  n)ust  l»e  no  killing.  All  employees  must  suspend 
work  and  be  ready  to  leave  the  pn^mises  promijtiy  at  another  signal 
an  hour  Inter.  Fees  must  be  paid  in  advance,  and  no  animal  is 
admitted  to  the  inclosure  for  slaughtet*  until  the  receipt  for  fees  is 
presented  at  the  gate.  The  same  rule  applies  to  animals  brought 
directly  to  the  abtittoir  and  not  from  the  market,  the  fees  l)eing  some- 
what different.  As  to  these  animals  certiiin  facts  nuist  be  given  when 
fees  are  paid,  which  are  required  for  the  statistical  records.  There 
are  similar  rules  about  paying  fees  in  advance  of  the  official  weighing 
of  animals  or  their  carcasses.  Animals  taken  to  the  abattoir  must  be 
handled  in  a  careful  and  gentle  manner.  The  same  rules  apply  as  in  the 
stock  ^'^ard.  Single  ciilves,  sheep,  and  gouts  must  Im>  led  by  u  rope. 
No  animals  are  allowed  to  stand  fi-ee  or  wander  al^mut  the  premise's; 
all  preparations  must  be  made  in  advance,  so  that  slaughter  shall 
pr<>mptly  follow  arrival.  ShfM*p  or  goats  which  give  off  a  strong  odor 
must  Ik?  taken  to  the  police  (condemned-animal)  slaughter  hall  for 
killing.  Regulations  pi'escribe  specifically  for  the  manner  of  killing 
aoimals  of  different  classes,  as  already  mentioned,  and  also  fot  tha 
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excoptions  mid  the  .spceitil  operations  permitted,  to  conform  to  the 
Jewish  ritual  for  slaughter.  TliLse  nil  iiiui  to  guard  against  cruelty, 
injury,  and  rough  liatidtittg.  For  example,  all  ropes  for  fastening, 
liinding,  or  hoisting  iiuimuls  must  be  covered  witli  leather;  binding 
must  V>e  8o  secure  as  to  prevent  struggling  and  moving  about,  and 
breaking  of  horns  must  be  avoided.  Animals  of  ditferent  kinds  may 
}>e  slaughtered  only  in  the  appropriate  halls  and  in  the  places  and  the 
sequence  designated  b}-  tiie  master  of  the  hails.  Licensed  butchers 
only  may  kill.  Apprentices  may  as,sist  only  and  not  work  independ- 
ently, Maehinery  and  appliances  may  be  operated  only  by  those  spe- 
cially named  for  the  purpose  by  the  respective  foremen.  Blood  to  he 
used  as  human  food  must  be  collected  separately  from  each  animal  ia 
a  clean  vessel  and  stirred  witli  a  clean  woo<Ieu  spoon,  never  with  the 
hand.  Blood  can  not  be  removed  from  the  hall  until  the  animal  from 
which  it  was  taken  haa  been  passed  upon  favorably  by  the  sanitary 
inspector.  Until  thus  inspected  completely  and  duly  branded,  no  part 
of  an  animal  may  be  taken  away.  Blood,  bristles,  etc.,  not  claimed  hy 
owners  of  animals  become  the  property  of  the  abattoir.  The  intestines 
are  not  allowed  to  be  opened  in  the  slaughterhouses,  but  must  be  tiiken 
to  a  building  specially  designated,  where  they  may  be  emptied  and 
cleaned.  No  calf  may  be  killed  until  at  least  two  weeks  old  and  show* 
ing  eight  incisor  teetli.  Aside  from  the  vehicles  of  officials,  only  »ucb 
conveyances  are  allowed  to  enter  the  abattoir  grounds  as  are  needed 
in  connection  with  the  work.  There  are  designated  places  where  Kuch 
conveyances  may  go  and  may  not.  When  in  place  the  draft  animnli^ 
whether  horses,  as??es,  or  dogs,  nmst  be  at  once  deUiched  and  placed 
in  the  appropriate  stable.  Except  for  dmft  purpose.*?,  dogs  are  not 
allowed  on  the  groimds.  Incoming  and  outgoing  vehicles  have  to 
move  slowly  and  in  regular  order,  no  passing  of  one  another  being 
permitted.  Vehicles  are  also  subject  to  inspection.  They  may  enter 
the  large  covered  court  only  upon  certain  conditions  for  the  loading  of 
meats  to  be  removed.  Persons  other  than  employees  and  those  having 
regular  business,  all  of  whom  are  supplied  with  tickets,  most  obtain 
writt*»u  permits  to  visit  any  part  of  the  abattoir,  and  there  are  certain 
parts  requiring  special  permits,  which  are  seldom  given.  A  small  fee 
is  reipiired  from  casual  visitors.  Children  are  not  admitted  under  any 
circumstances.  Expulsion  from  the  ground  at  once  follows  an^-  dis- 
orderly cotjdnct  on  the  premises  or  breach  of  regulations.  The  use  of 
tobacco  and  liquor  in  the  abattoir  and  its  courts  is  forbidden.  Rules 
as  to  the  conduct  of  employees  and  those  having  pei  iodical  biisine^ 
at  the  place  are  numerous  and  explicit.  In  some  places  principals  and 
employers  are  held  resjionsiblc  for  the  misconduct  of  agents  and  repre- 
sentatives. Cleanliness,  order,  and  care  of  tools,  implements,  and 
fixtures  arc  enjoined  upon  alb  Otlal  is  not  allowed  to  accumulate, 
but  nmst  be  removed  from  every  animal  to  the  several  proper  places 
before  the  next  one  is  killed.     No  clothing  or  personal  property  must 
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be  left  eke  where  than  in  the  cloak  rooms.  And,  a8  every  wflere  else 
in  GeiTiiany,  there  are  one  hundred  and  one  other  things  whieh  iire 
^^aireny  verlntien*^  (.strongly  forbidden).  Frovi.sions  are  made  for 
correcting  any  faults  or  abuses  and  for  appeal  from  the  decisions  of 
inspectors.  The  afmttoir  earries  fire  insurance  upon  its  contents  for 
the  l)enefit  of  patrons,  but  disclaims  all  other  resjxHJsibility  fur  losses 
and  damage* 

The  principnl  fees  connected  with  this  abattoir  and  its  work,  pay- 
able )»y  the  owner  uf  the  aninial  wlten  presented  for  slaughter,  are  as 
follows:  For  the  genenil  privileges  and  services  of  the  establishment , 
per  head:  Horse  S^l.-t^;  lieef  animal,  ^L35;  ln>g,  40  rents;  calf  or 
feheep.  24 cents;  goat,  12  cents;  land*,  kid,  or  pig,  8  cent*^.  For  shuigh- 
tering  only,  per  head:  Large  cattle,  73  cents j  hog,  24  cents;  small 
cattle,  12  cents.  For  weighing,  per  head:  Large  cattle,  24  cents; 
tsmall  cattle,  5  cents;  a  quarter  of  large  animah  ti  cents.  For  scalding 
and  cleaning  head,  feet,  and  intestines,  pjL^r  head:  Large  cattle,  \Q 
cents;  small  catth',  5  cents;  for  intestines  only,  large,  h  cents;  smallj 
2^  cents*  Fur  inspection  of  animal  or  carcass,  certitication  of  partial 
disetise,  and  permit  to  sell,  ptu*  head:  Horse  or  large  cattle,  Jfl.OS; 
8mail  cuttle,  8r>  cents.  For  stt^rilization  of  carcuiss,  in  addition, 
according  to  weight:  Large  catth\  40<>  tu  iSUO  pounds  dressed  weight, 
73  cents;  same,  200  U}  4(i0  pounds,  48  cents;  same,  under  2()i)  pounds, 
or  for  a  quarter  or  any  part,  24  cents;  hog,  24  cents;  other  small 
animal  or  part  of  ?same.  12  cents.  For  chopping  meat  and  rendering 
fat  or  tallowy  per  100  pounds,  50  to  GO  ccnt^,  and  fraction,  pro  rata. 

Cold-storage  charges  have  already  tjeen  mentioned,  and  there  are 
special  fees  for  inspecting  importi.'d  meats,  fresh  and  salt,  and  addi- 
tional for  microscopical  examination  of  imported  pork. 

In  an  annex  just  at  the  right  upon  entering  the  covered  court  are 
large  and  welldighted  rooms  for  tlie  biological  and  a  chemical  labora- 
tory and  qnarterH  for  the  sanitary  inspectors  (see  PL  XXV).  TJiere 
are  three  veterinary  inspectors  regularly  on  duty.  The  rules  for  sani- 
fary  inspection  are  elaborate,  minute,  and  severe,  but  too  full  of  detail 
to  be  quoted. 

THK    (OLD    srUKA(JE, 

rill  meat  must  remain  in  the  abattoir  where  dressed  or  in  tlic  cov- 
ered court  until  quite  dry  and  cooled  to  the  temperature  of  tlie  outer 
air,  or  nearly  so,  before  being  admitt<Hl  to  the  public  cooling  rooms. 
The  cold  halls,  as  already  descrilied  and  shown  in  the  illustration, 
occupy  a  laige  building  on  the  north  frt^nt  of  the  aHutttiir  group. 
This  is  benefited  by  the  shade  of  the  high-arched  roof  of  the  court 
The  geneml  cold  store  is  divided  inti»  three  principtd  apartments — two 
prepanitory  halls  at  the  ends,  directly  opposite  tln^  i-attle  and  bog 
slaughterhouses,  and  the  main  hall  in  the  middle.  Dressed  meats, 
hanging  from  elevated  tramways,  are  moved  mechanicidly  across  thcsf 
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court,  protected  in  aU  weather,  to  the  prepamtorj  halls  for  IsLtge  and 

small  cattle  J  ^espectivel3^  An  interior  view  of  the  former  is  gnven  in 
Plate  XXVI,  The8C  rooDis  are  at  the  disposal  of  all  patrous  of  the 
abattoir,  without  additiotial  fees,  for  a  time  (not  exceeding  twenty-four 
houi's)  suiEciont  to  chill  the  meats.  The  temperature  of  these  raom*<  U 
maintained  at  43^  to  4tH  F,  All  meat  is  expected  to  remain  here  till 
cooled  to  approxiraately  the  temperature  of  the  room.  It  may  remain 
lont^er  upon  special  pennit  and  payment  of  24  cents  per  da}*  for  a  large  ' 
carcass  or  parts  of  same  and  half  this  fee  for  smaller  animals.  If  not 
thus  held,  the  day  after  slaughter  it  is  either  removed  from  the  gronnde, 
or,  sliil  hanging  from  tramways,  it  passes  to  the  eentral  hall,  where  it 
in  distributotl  to  the  owners'  individual  eold  boxes.  In  the  event  of 
exceptional  crowding,  the  period  of  preliminary^  cooling  may  be  Aort- 
cned  l)y  the  director.  This  main  cold  store  is  a  hall  1.50  feet  by  GO, 
lighted  fr<Mn  above,  and  divided  into  iron  cages  of  two  diiferent  siz*?^, 
not  unlike  cage  cells  in  some  peuitentiarieg.  The  lai^er  eize  has  a 
floor  space  of  about  40  square  feet  and  the  others  are  about  half  that 
siKe.  Thei"e  are  ninety  of  these  cage^  of  each  tjize,  and  they  are  rented 
to  meat  merchants  at  $25  and  $15  per  year.  For  regular  patrons  of 
the  abatt^^ir  the  meat*?  come  nnder  the  control  of  tlie  respective  owners 
at  these  compartments  for  the  tirst  time  al'ter  delivery  of  the  animals 
for  slaughter.  When  placed  in  the  cages  the  latter  are  locked^  tlie 
lessees  hold  the  keys,  and  their  me^it  is  safe,  cold  stored,  yetaooe.'^- 
to  them  or  any  authorized  employee  at  all  reasonable  houra.  -  - 
meats  must  not  hang  agaiiist  the  grating,  but  from  books  abov^ej  or  lie 
laid  oil  IjCMiches  well  above  the  floor.  It  is  thus  disposed  80  as  to  lie 
all  subjected  to  currents  of  cold  air  and  3'et  be  out  of  reach;  a  leg  of 
lamb  could  not  be  passed  through  the  iron  gi'Hting«  A  eomewhat 
unsatisfactory  view  of  a  corridor  in  tliis  hall  is  given  in  Plate  XXVII* 
The  cooling  is  by  dry  air,  moved  by  powerful  fans,  cooled  by  pasiiing 
over  stackM  of  cold  brine  pipes  prepared  by  the  carbonic  acid  pi-ocfv^^. 
It  is  the  intention  to  ni«intain  the  temperature  of  this  hall  throughout 
at  35-  to  38-  F.,  but  no  claim  against  the  city  (as  owner  of  the  plant) 
is  recognized  by  reason  of  variation  from  these  limits.  After  use  in 
this  central  hull,  the  air  passes  to  the  two  preparatory  cooling  halls 
on  either  side,  lyid  thence  to  the  cooling  appamtus,  wliove  it  Is  dried, 
purified,  recooled,  and  again  put  in  circulation. 

The  cold-storage  house  for  dressed  meats  is  kept  open  for  use 
throughout  the  year,  but  the  actual  artiiicial  refrigeration  reason  is 
begtui  and  closed  according  to  the  weather.  The  cages  are  accessible 
during  warm  weather  from  5  a.  m.  till  7  p.  ni.  and  for  shorter  houi*s 
in  winter;  on  Sundays  and  holidays  throughout  the  year  the  hours  are 
from  5  to  0  o^clock  in  tlie  morning.  The  rented  cages  or  cold  com- 
partment nirtv  l>e  marked  with  the  names  of  the  renters,  but  all  sucli 
«igns  must  conform  to  a  prescribed  size  and  pattern.     Kenters  are 
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required  to  clean  their  compartments  every  Friday  in  a  most  thorough 
and  painstaking  manner,  in  accordance  with  specifications  printed  in 

detail;  and  cleaning  mu^t  he  done  as  nuich  oftrner  as  necessary  to 
satisfy  the  warehous^e  inspector.  Nothing  in  ullovred  in  the  rented 
cages  except  the  meats  entering  th:?m  regularly  from  the  cooling  room. 
It  is  expressly  forbidden  to  phic«>or  leave  in  these  compartments  t^Kjis, 
clothing,  ropes,  cloths,  smoked  or  spiced  meat  (like  sausage),  or  any 
offal  or  parts;  and  no  salting  or  pickling  h  allowed  therein.  Meat 
which  becomes  old  and  musty  or  in  the  lea»^t  tainted  mus^t  }>e  at  once 
removed.  Every  renter  is  responsilile  for  keeping  his  compartment 
closed,  and  no  claim  can  be  made  for  losses  therefrom-  The  compart- 
ments and  their  contents  are  subject  to  l>e  inspected  at  any  time  l)y 
the  director  and  the  abattoir  inspectors,  and  renU^rs  must  open  them 
ou  demand  for  these  officials.  No  transfer  or  subletting  of  the  cold 
cages  IS  permitted,  except  iis  regularly  arranged  through  the  general 
office. 

The  refrigerating  ma*^hiiiery  and  ice-making  plant  are  partly  in  the 
basement  of  the  cold  stalls  and  partly  on  the  lower  Uoor  of  the  water 
tower  (see  PL  XXVIII),  The  mannfat^ture  of  ice,  for  use  upon  the 
premises^  was  as  follows  during  the  first  nine  months  after  opera- 
tions began:  April,  175,(m}0  pounds;  May,  390,000  pounds;  June, 
7t>^,0tXJ  pounds;  July,  1,01^0,000  iKHinds;  August,  li5i>,0OU  pounds; 
September,  745,000  pounds;  October,  525,000  pounds;  November, 
100^000  pounds;  Deeeml>er,  40,000  pounds;  a  total  of  4,802,000  pounds, 
which  was  made  in  8>^,000  blueks,  weighing  about  55  pounds  each* 
Coal  is  used  as  fuel. 

The  management  issues  a  bo<*k  containing  all  the  laws  and  regula- 
tions governing  the  entire  estaltlishment,  with  sets  of  detuiled  rules 
for  almost  every  person  employed  on  the  premises^  from  cleaners  and 
gate  keepers,  butchers  and  weighers,  to  foremen,  or  '^masters/'  and 
the  principal  inspectors. 

It  wa8  reported  that  during  the  year  1900  the  flesh  of  It), 7611  heiid 
of  large  cattle  and  S7,3'3!)  head  of  small  cattle  was  prepared  in  this 
abattoir  and  consumed  by  the  people  of  Mannheim  and  its  suburbs. 
The  total  weight  of  butchers^  meats  was  estimated  at  23,760,(K)O  pounds, 
which  allowed  a  very  little  over  2  pounds  per  day  for  every  family 
of  rive  |K?rsons. 

It  is  estimated  that  the  stock  yards  and  abattoir  have  at  present  a 
<!apat*jty  to  supply  a  popuhttion  of  250,000,  and,  as  already  stated,  that 
the  esta)dii?hmi'nt  can  be  doubk'd  in  capacity,  in  all  its  i)arts,  without 
change  of  general  plan  or  interference  with  the  harruuuy  and  conve- 
nience of  the  whole*  The  possibility  is  therefore  uudoubtt^d  of  so 
expanding  the  facilities  of  this  plant,  within  its  presi^nt  Imutidary,  a^ 
to  supply  the  wants  of  more  than  three  tinier  the  population  of  Mann- 
heim and  vicinity  at  the  opening  of  the  twenty-lirst  century. 


THE  DAIRY  INBISTRI   AND  DAIRY  MARKETS  OF 
PORTO  RItO. 

IVitli  >oles  I  poll  St.  Thomas  aiul  Ciil>a, 

By  K.  A.  VEAiL^os,  M.S., 
AiBntUlafit  Chitfof  Ihiiry  £>trmQtu  Bureau  of  Anhnal  lurhtiftiy, 

DAIRYUTG   IN   POBTO  UICO,  * 

Diiirviiii^^  m  Porto  Kiro  has  not  advutu'ed  niucli  frojii  n  primitive 
coiidition.  Some  pLM'sous  hold  to  tlio  idea  that  the  industry  van  not  Ix! 
carried  on  in  the  Tropic'8,  but  the  writer's  observations  lead  him  to 
believe  thut  its  present  condition  in  Porto  Rie<:>  is  due  to  negloet  rdthi^r 
than  to  insuperable  diftieulties,  and  tliat  great  improvements  cotdd  be 
ea«ily  and  profitably  made.  In  this  conneetion  it  is  int<?re8ting  to 
remember  that  ordy  a  few  years  ago  it  was  supposed  by  many  that  tlie 

*Ocriei'ol  iufonuitllun  nhmit  Pfrrttt  Rico  (PI.  XXIX  L— iNtrUi  Riro  is  Fituat<:ft1  jilioat 
450  miles  tiouth  ami  ^hX)  Miiies  east  oi  tht'  soiitlienjiuoHt  part  of  theiiiainland  of  Flor* 
ida.  It  lies  »<juth  and  cast  from  Cuba,  t!ie  it^laiid  of  Haiti  t>ein|jr  between.  It  id 
nearly  reutitngukr  in  outline,  being  ab*jnt  liXl  jnile^i  Inug  frout  ea^^t  to  wef?t  and  3<) 
miles  wide;  its  mirfa4e  measurement  Is  iinu-tjeally  *i,<K>0  Bquare  mileH,  or  nearly  the 
same  as  tlirec-fourths?  the  area  of  Coimeeticiit.  Although  within  the  Tropie^*,  the 
climate  of  Porto  Rit*o  is  by  no  means  intenf<eiy  hot;  the  mean  monthly  lemperaturo 
at  San  Junn  ranges  from  75°  to  82**  F.,  and  highest  and  lowe**!  temperatures  recordeti 
are  99*"  and  57°  F.,  re#^rrtN;tively.  Over  mo^t  of  the  ii^lanil  tlie  rainfall  is  atmndant, 
but  hi  the  KHithern  part  irrijtration  is  depeiidt^l  upon  uiore  or  lesJfl.  A  narrow  ^rii> 
of  low  laud  of  varying  width  extend.s  around  the  inland,  witldii  which  ire  ranges  uf 
billB  and  uiountiiiriH,  where  many  Htreatiw  liave  their  origin  (1^1.  XXX),  There  i^ 
^reat  variatiou  in  the  eharaeter  of  the  ?oil,  but,  genemlly  speaking,  it  niay  be  said 
to  be  deep  an<l  ri«  lu     A  very  large  portion  of  the  it^land  in  under  euttivatitjn. 

The  cetiPUB  taken  In'  the  War  Uejiartment  in  November,  ISIJ^,  showe<l  the  latg^ 
p<>pulatlon  of  953,243  (a  Uttle  more  than  the  population  of  West  Virginia  in  1900 
and  about  the  same  dentrity  a^^  that  of  New  Jers^ey)— 589,4 2fi  white  and  363.817  col* 
ored.  Only  21.4  per  eent  of  the  people  live  in  the  57  cities  having  each  a  {^jpnlatioa 
of  l^fiCWl  or  Toore.  The  common  language  ia  S{>auij^h.  English  is  tmt  litile  undcr^ 
stood.  The  i>rxncipal  oeetii>ation  is  aj^riculture,  the  leading  iinwlucts  lieing  t?ugar, 
cattle,  coffee,  and  tobacco.  The  ten  cilicH  liaving  a  popnlatioii  of  over  4,000  are: 
San  jLian 32,048     Yaiico  _..._. G,  108 


I 


Ponce 27,952 

Mayaguez 15, 187 

Arecibo . 8,008 

Aguadilla 6,425 


Caguas ........  5,460 

( f uayama 5,  334 

Manati ._.__,.,.-..  4,494 

Ilumaeao 4,428 


The  island  tiag  l»een  in  the  p<jaeeesion  of  the  United  Hlates  since  the  antumn  of 
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establishment  of  dairying  in  the  Southern  States  would  never  be  pos- 
sible; natuntl  roiiditions  wero  said  to   be  prohibitory.     But  to-day | 
miuiy  highly  bred  and  protitalde  herds  of  milch  cows  are  seattered  i 
throughout  the  *' cotton  belt,"  line  butter  and  cheese  are  produced^ 
and  the  eow  is  eoniing  to  be  looked  upon  as  one  of  the  rhief  agencie:* 
by  vvhieh  worn-out  lands  will  again  he  made  productive. 

VALUES   OF    LANlh 

The  most  fertile  land  on  the  island  is  a  rich  black  loaju  near  the 
coast,  most  of  which  is  occupied  l>y  sugar  plantations.  Tlic  value  of 
this  land  varies  widely,  being  often  more  than  $10(}  per  at^re*  CotTee 
and  tobacco  are  niised  on  cheaper  lands  in  the  interior— in  the  valleys 
and  on  the  sides  of  the  hills  and  mount^iins.  Most  of  the  cattle  are 
found  near  the  hi^  sugar  plantations*  They  are  pastured  on  sugar 
land  which  is  temporarily  in  grass,  or  on  more  or  less  elevated  ground 
near  the  plantations,  where  grass  is  the  perpetual  crop.  It  was  difficult 
to  get  accurate  statements  of  values  of  these  grass  lands  on  account  of 
the  more  or  less  unsettled  conditions  of  trade  at  the  time  the  visit  was 
made,  but  it  is  safe  to  say  that  they  usually  \'ary  from  l?i*5  to  ^50  per 
acre* 

WATEK   SUPPLY. 

Most  of  the  island  is  well  watered  by  rains,  and  there  are  many 
springs  and  streams  which  ilow  the  entire  year.  In  some  sections, 
however,  where  fresh  water  is  not  available  during  short  periods  of 
the  year,  cattle  do  not  flourish;  sickness  is  said  to  result  when  stagnant 
water  is  used.  The  temperatures  of  water  in  springs,  streams,  and 
reservoirs  were  taken  often  (in  April)  and  found  to  vary  from  G7  to 
9U-  F,  (table  1). 

Table  1. —  Tt:miicmturf9  of  water  in  spnnffSf  strenmfif  and  re^enmre  in  Aprih 


Source. 


Time  of 
djiy. 


Tem- 
ture. 


f 


AloTiii  thi"  military  road: 

Netir  halfway  house,  between  Cnycy  And  CAguoji. . . . .  . 

8am«?«  unothcr  day  ...„.,, .*.., 

About  5  mil t*« south  of  Caguaa..... ^ 

Ni'«r  AlbonitA,  toward  San  Joan  (air  7  &.  m.,7S^) 

Nenr  Aibonita,  toward  I'once  (air,  (MP) 

Near  Catruas .* 

KtiirSan  /uiui ..*.,..... ♦,.,. * 

ISlge  where: 

Near  Baytiiuoa ....^. ....... 

Kear  Maiiiitf  (large  fiow),., , - 

gainr.  another  <lfty 

Between  Gtiayama  and  Cayey,  in  mountains ♦ , . . 

Another,  between  Guayama  and  Caycy^  In  niomitaJna, 
Another,  lietweeu  GnayamA  and  Caycy,  in  mountainj. 

Between  Mannatx)  and  Vabu wa  <  May  17 } 

Between  GuayamA  and  Arroyo  (May  18) , . 

Kear  Cayey , 


"^K 


5p.  m».. 
Noon ... 
(3  p. m... 
Ha.  m... 
7  a.  m... 
10  a.m.. 
Noon... 

©  iL  m . . . 
G  p.  in . . . 
^  p.m..* 


73 
74 
71 
70 
07 
78 
74 


10  a.m.. 

10  a.m.. 

11  &.  m.. 
6  p.m... 
6  p.m... 
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Table  1. — Temperatures  of  water  in  sprhig^,  gtreanWf  and  referroiri  in  April — Ck>nt'd. 


Source. 


Time  of 
day. 


Tem- 
penr 
tnre. 


8TRKAM8. 

Manati  River  (air,  84°) 

NcarCoamo  (air,  76°) 

Near  Aibonita  (air  7  a.  m.,  73°) 

NearGaguas 

Near  Guayama 

BeUvecn  Guayama  aud  Cayej* 

WELL  AND  CISTEBN. 

Well  near  San  Juan  (about  C  feet  to  water) 

Cistern,  highest  point  on  road  between  Guayama  and  Cayey. 


2p.m 
6a.m... 
9a.m.. 
2  p.m.. 

9  a.m.. 

10  a.m.. 


6  p.m... 
10  a.  m 


80 
76 
73 
90 
70 
67 


78 
71 


Temperatures  in  the  morning  arc  a  little  lower  than  in  the  evening, 
especially  in  the  interior,  where  the  nights  are  quite  cool. 

CATTLE   FOODS. 

Tliere  is  not  a  large  assortment  of  cattle  foods  produced  in  Porto 
Kico.  One  reason  given  for  this  is  that  during  the  Spanish  regime 
the  growing  of  most  grains  was  prohibited  or  discoumged  by  the 
mother  country  in  order  to  make  markcbi  for  her  own  crops;  but 
probably  a  more  important  reason  is  that  the  capabilities  of  the  island 
along  these  lines  have  not  been  carefully  studied.  As  there  are  now 
no  unfair  restrictions,  and  an  experiment  station  has  been  established 
to  investigate  such  questions,  it  will  not  be  surprising  to  learn  that  as 
great  a  variety  of  fodder  and  gmin  crops  can  be  produced  as  is  found 
in  many  dairy  districts  elsewhere. 

Corn  is  grown  to  some  extent.  It  does  best  near  the  coast  where 
tlie  land  is  rich,  but  it  is  also  raised  on  interior  plantations.  The 
stalks  grow  from  0  to  10  feet  high  under  favorable  conditions;  ears 
7  inches  long  are  not  uncommon.  It  is  the  same  variety  in  all  parts 
of  the  island,  the  kernels  being  light  yellow  in  color  and  the  cobs 
leather  thick;  the  kernels  are  hard  and  are  not  injured  by  insects  so 
readily  as  dent  corn  imported  from  the  States.  On  the  north  coast 
corn  does  well  if  planted  in  May.  It  iT(|uires  alx)ut  ninety  days  for 
rjI)oning,  thus  getting  advantage  of  the  rains,  which  can  be  depended 
upon  in  June,  and  the  following  short  dry  season.  In  the  northwestern 
and  southern  sections  of  the  island  corn  is  commonly  planted  in  August, 
during  the  latter  part  of  the  rainy  season,  and  harvested  in  November 
or  later. 

The  use  of  the  corn  stalk  or  leaves  for  fodder  was  not  noticed.  The 
grain  is  not  gen(» rally  fed  to  cattle  or  work  horses,  and  only  to  a  limited 
extent  is  it  fed  to  driving  horses  of  well-to-do  j)eople;  most  of  it  goes 
as  human  f(K)d.  Considerable  corn  is  brought  from  the  States  and, 
though  its  price  should  be  only  a  little  more  than  the  price  in  New 
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[York,  together  with  traiLSportation  churges,  it  U  sometimes  much 

II  higher.     Northern  varieties  of  corn  do  not  i>roduce  well,  aa  they  are 

I  not  adapted  to  Porto  Rlean  conditions* 

I  Other  grains  are  seldom  seen*  They  are  imixirted  f i-om  the  States 
iu  nmall  quantities.     As  an  example  of  the  increase  of  cost  of  a  cuttle 

jifood  when  taken  to  Porto  Rico  from  the  States  it  may  be  ttaid  that  a 

jcertam  proprietary  cattle  f(x>d,  which  sells  at  $1.30  per  hundred  in 
Kew  York,  retails  for  $2A0  in  San  Juan.     Oats  cost  about  $3  per  100 
pounds.     Until  hite  in  July  a  .small  duty  wa^  collected  on  all  feeding 
stuffs  fix>m  the  States,  but  this  i^  now  abolished. 
Frec|uently  plantains  (a  coart^  variety  of  Uauanas)  and  sweet  pota- 

are  fed  Uj  live  stock. 
Porto  Rican  cattle  will  not  eat  hay,  as  thej^  have  never  been  accus-^ 
tomed  to  it*  Coarse  green  g!*ass  is  available  the  entire  year,  and  it  is 
claiiued  that  none  other  of  the  West  Indies  equals  Poiio  Rico  so  far  ad 
this  r&sourc^  b  cooceroed*  Cattle  or  horses  seldom  receive  any  food 
other  than  grass. 

**  Malojillo'^  and  Guinea  grass  are  the  varieties  principally  depended 
upon.  Either  of  these  becomes  permanent  after  once  being  planted. 
The  former  flourishes  on  the  low  alluvial  lands,  especially  where  there 
is  oon^fiderable  uioisture,  and  the  latter  is  found  chiefly  in  the  higher 
and  cooler  districts  of  the  interior.  iVIalojillo  pasture  is  considered  by 
nian^'  to  be  better  than  any  other;  cattle  upon  it  rapiJly  gain  in 
weight.  When  a  malojillo  pasture  runs  down  it  may  be  renewed  by 
tearing  up  the  sod  with  a  native  plow  or  by  the  use  of  an  English 
plow,  so  as  not  to  turn  the  furrows  completely.  The  gi*ass  quickly 
nmke^  afresh  start*  It  is  doubtful,  however,  if  this  grass  is  more 
nutritious  than  the  Guinea  grass,  which  is  also  extensively  grown  and 
claimed  to  be  ]>etter  than  any  otlier,  especially  for  horses  and  for  the 
production  of  a  good  quality  of  milk  (PL  XXXI). 

There  ai^  numerous  otJier  native  grasses  which  cattle  depend  upon 
more  or  less.  One  variety,  called  ^'matoja,"  is  very  coarse,  grows 
chiefly  in  bunches  on  the  hillsides  and  is  not  supposed  to  have  a  high 
food  value.  Another,  called  ^^  joy  cat  ilia-'  (0,  is  a  creeping  grass 
which  cattle  like.  It  is  said  to  do  well  on  poor  uphinds  and  to  with- 
pland  diy^  weather  better  than  most  others. 

Leguminous  pknt^  are  not  grown  for  forage,  and  most  of  thof^e 
'found  are  weeds.  Velvet  beans  and  cowpeas  have  been  introduced 
and  J  with  care,  produce  good  crops.  They  must  l»e  planted  each  year 
mod  cultivated  once  or  twice.     The  cultivation  introduces  a  serious 

i objection  for  some  localities,  where  hard  rains  wash  the  loose  soils 
from  the  hillsides  unless  deep  ditches  are  cut  to  pi'event  it.  Velvet 
beans  must  be  staked  to  prevent  the  pods  from  rotting  on  the  ground. 
The  .seeds  of  cow  peas  are  eaten  by  the  people  and  no  use  is  made  of 
the  vines.     Alfalfa  and  red  clover  have  been  tried,  but  have  not  yet 
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been  made  to  thrive.     The  beggar  weed,  or  Florida  clover,  has  been 
introdiK^d  tuid  promises  to  do  well. 

Mr,  O.  F,  Cook,  .special  agent  of  tbe  Division  of  Botany,  who 
recently  visited  Porto  Rico,  has  written   as   follow^9  regarding  the 

gra.s8es: 

( I  razing  is*  not  an  imJuetry  to  wliifh  many  tropical  coimtriee  are  adapted^  antl  cer* 
tainly  very  few  can  compare  'vith  Porto  Rico  in  this  resp€5€t.  The  eattrem^'ly  tena^ 
ciou*^  rlay  soil  favors  the  luxuriant  growth  of  grass,  and,  if  the  woody  ve^tjition  h» 
held  in  check,  the  pa^turus  arc  permanent  and  perennial,  Ther-^  are  numerou* 
native  t<rai=^n**  Hoino  of  whii-li  are  anul  to  afford  fairly  good  forage,  but  none  of  them 
h  cultivate^l^  the  two  uhhI  in  agrictiltnre  Ix'ing  the  Guinea  grass  (verba  de  Guinea^ 
and  the  malujilUv  or  Para  ^rass.  The  farmer  is  much  more  extensively  planted,  aij«i 
19  uned  in  all  places  not  tou  wet.  In  swampy  meadows  r<.*ciuu'5»e  is  had  to  rnalojitlo. 
The  Guinea  grass  grows  in  bunches*  and  scuds  up  long  steuis  to  a  length  of  6  (e<!t  of 
more,  although  the  leaves  !?carcely  reach  more  than  half  that  height.  The  mahijillH 
is  dei:'iK?r  gn^en  in  eolor^  decnnd^cjit  at  haee,  has  very  hairy  joints,  and  the  flower 
Btalk  ha*?  fewer  and  shorter  branches-  Botli  spocieB  produce  luxuriant  crops,  hut 
both  f^eeni  too  cuarse  to  re]>re?ent  the  food  value  of  the  trame  amount  of  the  temjn  r- 
ate  gras.«es,  though  analyijiK  of  Guinea-grass  hay  has  shown  tliat  the  quality  Wgoi«l 
when  cut  at  the  right  time.  ^^ 

Some  intcrtytingcxperiTiicnt^,  de.si^K'd  toas  crtain  the  yield  an«l  food  value,  have 
been  repnrte^l  recently  from  the  Trinidad  Botanic  Gardens.  Six  catting?'  were  nia<W 
on  and  between  February  lii  and  December  9^  with  a  total  yield  of  75  tons  of  lereen 
fo<iiler  per  acre.  This  loses  al>*jnt  G3  percent  in  drying,  leaving  aliout  28  toiit^  of 
hay,  of  which  33  per  cent  is  woody  and  inedible,  reducing  the  available  dry  £<_TiiJder 
to  IRJ  tons,  produced  without  manure  or  f^pet-lal  pre jia ration  of  gkoiL  It  is  claitoed 
that  ai*  many  aa  118  tons  of  gnii«s  per  acre  have  VKH*n  cut  from  rich  land,  or  nearly  7 
pounds  per  s*juare  foot.  AualyeiB  of  this  croi>  shows  albuminous  compounds  jslighliy 
in  excess  of  thosij  of  chjver  liay,  but  the  carbon  a  cecms  and  fibrous  material  is  given 
as  about  20  per  ti^nt  Iv^n. 

The  continuous  growth  and  enr»rmoiis  priKluction  render  the  Guinea  grass  the  tnc«?t 
advantiigeous  fodder  crop  in  spite  of  thi-*  deficiency*  If  it  could  l»e  .supplemented  hy 
some  eqtially  good  leguminous  plant,  the  conditirms  for  stock  raietiug  would  leav« 
little  to  l>e  ilcsired.  That  its  quality  and  wholesoirieness  must  be  of  tlie  Ijefet  is  evi- 
denced by  the  fact  that  hortrcs  and  ttattle  thrive  and  work  on  an  unvar>  ing  and 
unsupplemerited  diet  oi  green  fodder.  What  restdts  woulii  fullow  fruni  the  ii^  o(« 
properly  deveio|>ed  and  l^ahim td  ration  can  (ndy  he  eonje<"tured. 

Cattle  partly  hidden  in  the  tail  Guinea  grass  are  no  uncommon  pight  in  loxnriaQt 
Porto  Iticim  pa.slnres,  which  c^iuld  scarcely  lie  duplicated  in  the  United  State-?. 
Throughout  the  entire  island  a  large  part  of  tlie  land  is  given  up  to  graiing  which, 
on  account  of  the  reeentdepresshm  in  the  markets  hjrtheloi'al  agricultural  profliirt^ 
has  reteived  great  im|>etua  iis  the  Kifeet  and  most  profitable  business  in  which  the 
farmer  could,  for  the  presenti  engage, 

CATTLE. 

Cattle  arc  raised  in  Porto  llico  for  three  purposes — work,  meat,  an^i 
milk.  The  industry  is  one  of  the  most  important  on  the*  island,  and  it 
is  said  to  l>e  one  of  the  oldest.  The  census  taken  by  the  War  De|>art- 
ment  in  1891)  reported  a  total  of  over  2G0,OO0  horned  cattle— more  timii 
tlie  number  of  iiciit  cattle  on  fanny  in  Massachusetts  in  1800  (table  2). 


Am.  Hwt,  B.  a.  t  1901, 


Plate  XXX. 


Fig,  u— Interior  Landscape. 
Military  r«)a*l  <m  iht^  hlllfddL^M. 


Fro.  2.— Landscape  near  Caouas» 


Fig.  1.    Cutting  Grass  for  Cows. 
The  long  iimchete  lieltl  in  k  ft  ImiHl  uils  mnviiiiy;  t«h«  rujtitlly  lo  U-  iiUuioj^niphcd. 


Fig.  2.— a  Bundle  of  Native  Grass. 
The  «iimntiiy  ustitillv-  sold  for  5  ueiit». 
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^^^^P                 Tagle  2.—yt(mb€r  of  homed  cnttk  in  Porta  Jtieo.                                 ^^^M 
^^^^                                                TOTAL  OK  THE  ISLAND.                                                                   ^^H 

O^PAftSli^Dti. 

Btilla. 

Cows. 

Oxen. 

Steere. 

Year- 

Youiig 

Hcifere. 

CalvCfl.               H 

Jlpudilla 

m 

7U 
1,477 
811 
908 
835 

5,»li 
8, 7r,0 
17.215 
12»55a 
12,4^2 
tl,085 
8.9% 

4,MC 
6«424 
9,1)06 
8,646 
9.773 
7,2f>4 

n.ai5 

374 

1,109 

1,197 

1,255 

978 

2,363            2«7 
4,623  '            820 
7,496  '        6.CW7 
6,709          3.691 
6,234  .        8,027 
8,836  I           704 
3,572  1        2.4S3 

2,109 
8.666 
7,368 
6,645 
6,466 
8.»92 
3.120 

1.306    ^^M 
3.041    ^^B 
6,661           V 
4,422            ■ 
4.917            ■ 
4,125            ■ 
3.054             1 

Arvdbo *. 

Btjr&mot) .♦.. 

Guiiruaa 

HUlDftC«0...« 

Miiiri^ea 

Pooce 

mi 

Total 

6.267         73,!J?i 

57.tl73 

7,610 

34,322        22.029 

31,166 

27,5«6             H 

ON  FABMS.                                                                                           1 

DepAzimpDlA. 

BulUn 

COWS. 

Oxen. 

Steen. 

YouJMT 
bulls. 

Helfcn. 

Golrea.            H 

I,4fdtlla 

Ml 
611 
1J39 
606 
TM 
714 

m 

5,091 
7,  610 
12,825 
9,641 
».560 
6.928 
6,483 

4,747 
&,651 
«,409 
0,935 

6,657 
9,a«0 

G44 

I.li» 
700 
906 

1,129 
644 

2,261 
3,999 
5,421 
4,866 
4,423 
2,954 
2,869 

254 
643 

4.460 
1,815 
3,510 
667 
1,011 

2,0^1 

2,«56 

6,(XM 

4,344 

3,582 

»,  X55 

1,311            ■ 
2*478             ■ 
5,191             ■ 
3,182             ■ 
3,053             ■ 

puo ...:::.;::... 

'liywDcin,.,^,.,.*..,. 

Ouiyiuna 

Qum&cao .— . 

it«tr»g«e2 

Hue* 

2.263             2.102                ^M 

ToUil ... 

^^H 

4,966 

67.123 

50,  m 

6,589 

2t{,795 

12,260 

•M^hV, 

'it  lu?             ^1 

NOT  OK  FARMS.                                                                              ^^| 

I>ep»rtmentir, 

Bulk. 

Cows. 

Oxetj. 

Steera. 

Yeai^ 

ling?*. 

Young 

bulls. 

Metfera. 

Calves.      ^^H 

^adlllii  „...,..._ 

26 
153 

206 
174 
121 
284 

220 
1,150 
4,390 
2,918 
3.912 
1.162 
2.4«7 

99 
773 
1,4W 
1,711 
1,354 
607 
1.635 

6 
212 
643 
409 
289 
126 
S34 

Iir2               n 

624              277 

2,074          1,577 

l.ftil           1.876 

1,811           4,517 

372  1             37 

703  I        1,472 

C3 

730 

1,364 

1,301 

1,884 

437 

862 

»      1 

1,470 
1,240 
1,864 

395 

952 

Apedbo  - 

L^iramoii. ........... 

iSL.,... 

PKZ 

*»llyngUC2 

^once, 

1          Total 

L802 

115, 249 

7,675 

2,021 

7.6'i7  j        9,7<;9 

6,ai 

0,539 

It  is  shown  by  the  table  that  the  cattle  industry  is  of  import^i 
^Jl  parts  of  the  island.     As  a  rule,  the  small  fanner  has  one  < 
Cows  and  |)orhups  an  ox  or  a  yoke  of  oxen,     But  most  cattle  ai 
In   localities  where  large  numbers  are  needed  for  working— 
l^icinity  of  the  sugar  plantations,  on  which  they  are  used  for  p 
tLud  hauling  cane,  and  near  the  military  roads,  over  which  a 
amount  of  freight  is  carried  in  ox  carts.     The  lai'ge  number  o 
does  not  seem  unreasonable  when  it  is  known  that  they  do  prac 
all  of  the  heavy  lianling  luith  in  country  and  town.     Bulls  are  u? 
draft  purpijses  to  a  small  extent;  eows  are  not  thus  used,     Hoi'> 
tnulea*  (PI.  XXX 11,  figs.  1  and  2)  arc  seldom  seen  except  when  di 

nee  in 
jr  two 
■e  seen 
in  the 
lowing 
large 
f  oxen 
tieally 

^ed  for         H 
jes  and         H 
rawing         H 

•The  1899  eensim  reported  58,664  horsefi,  6,985  tmik-i*,  aiitl  1,085  asses.     (A  few           ■ 
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mortem  to  be  diseased ,  I  roncltide  that  there  is  but  a  small  percentage  of  theee 
cattle  afft^Lled  with  tuberculosis.  The  bacllH  of  tetanus  and  blackleg  have  a  general 
dis^trihution.  Deaths*  froni  theee  ditiease«  mvur  annually  in  diMereat  part^  of  thfe 
if^land.  Minor  jsurgiral  operations  imve  bt^eu  eo  froqtiently  followed  by  tetanus  ihat 
the  iL«e  <jf  tlie  knife  in  t^astration  has  been  discarded,  anrl,  as  prevention  ii^iri^%. 
ava&"ion  l>y  germs  and  annoyance  liy  flies,  a  rather  imperfect  form  of  cajatraUon  is 
ceomplishett,  either  l>y  bruising  the  testicles  or  by  rapturing  the  B]>ermatic  cord  by 
tur^jon  and  tendon  withiiul  incising  the  skin. 

From  the  reporti*  of  cattle  owners  it  appears  that  exceptional  conditioui*  on  tfii« 
island  produce  annually  a  few  well-marke^l  ca^seis  of  Texas  fever.  TiekiS  are  tho 
greatej^t  enemiea  of  these  i*attle-  In  all  loi^lities  tlit?y  wem  found  infe»^ted  with  tic  k«, 
alway;^  fiptmrently  of  the  same  Hperies.  If  it  is  proven  that  this  tick  is  eaiiablrnf 
transmitting  Texai?  fever,  there  ean  he  no  doultt  that  all  Porto  Rico  teems  with  \he 
contagion  of  Texas  fever  thnnighout  tlie  entire  year,  and  that  no  cattle  could  dejwt 
from  or  l>e  brought  into  tlie  island  \vithtiut  contud  \*  ith  such  contagion.  * 

MANAGEMENT    OF   STOCK. 

Cattle  ill  Porto  Rico  receive  littk^  speciiil  c^ire*  A^  a  rule,  shelter  is 
considerL^fl  unnecessary  except  for  youn^  calvcfcj,  for  which  a  tlmtcli 
roof  .supported  by  post^  suffices  (Pi.  XLII).  Thia  "  bulidiu|jf'^  has  no 
side.s  or  floor,  but  one  end  of  the  space  h  soruetinies  inclosed  for  a  pig- 
pen or  perluLp)y  for  living  quarters.  In  any  nioutli  herds  may  be  sa'n 
grazitig  on  the  liillsides  or  scattered  and  tethered  in  the  heavy  gras.^. 
Green  grass  is  the  only  feed  tisedj  and  that  it  is  of  good  quality  \^ 
shown  hy  the  excellent  appearance  of  the  stock.  Calves  are  siddom 
slaughtered. 

METHODS    FOLLOWED   ON    DAIRY    FARMS. 

The  methods  followed  on  farms  where  milk  is  an  important  produC 
can  best  be  nuide  known  )n'  describing  in  f^ome  detail  the  opei'fttiut 
of  a  few  of  the  places  visited.  Any  American  dairyman  who  coal 
see  Porto  Rican  dairies  would  irieet  with  many  surprises,  and  won] 
find  numerous  places  where  changes  might  be  made  to  decided  advan 
tage.     The  methods  are  primitive  and  capable  of  great  improvement 

Several  hundred  tine-looking  cattle  were  seen  on  an  estate  of  2,2 
acres  on  the  nortli  side  of  the  island  (PI.  LI  1 1,  tig.  1).     This  proj 
erty  bcdongs  to  a  wealthy  gtMitlenian  who  had  l>een  engaged  in  the  sugii 
business,  and,  though  his  land  was  well  adapted  for  raising  cane,  rao 
of  it  Inid  t»een  ehang(-d  to  pasture*     For  several  years  some  care  hi 
been  taken  to  select  for  breeding  ])ur poses  only  the  hirgest  bulls  hal 
ing  a  light  yellow  or  reddish  color,  and  the  result  of  this  selection  < 
sires  is  very  apparent.     Tin*  stock  ]>re.sents  a  uniform  appeai'ance  ai 
averages  a  little  heavier  than  conuuon.     One  bull,  said  to  be  a  pur 
bred  Durham,  whose  sire  and  dam  came  from  England,  has  had  a 
distinct  indneiice  on  the  offspring  (Ph  XLIII),     In  connection  with  the 

•  Recent  investigations  by  this  Bnrean  have  ^how  n  that  Texa«  fever  k  prevalent  in 
Porto  Eieo,— R.  A.  T. 


A*<.  RPT.  B.  A.  L  1901, 


Plate  XXXNL 


Fig*  2.™Ox£n  and  loaded  Cart, 
On  the  miliUiry  hmshI. 


trr.  B.  A.  I.  1901 


Fig     1.     y<..KL  OF  OxclM  and  Cart, 


Fi  ,    2.— Yoke  of  Oxen 
^hovvinp  iiiif'tliixl  of  Httut^hirig  yoke. 


W. 


Fig.  3,— Ox  and  Cart. 
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pre f erenow  for  light  yellow  and  red  colors,  as  stilted,  it  may  be  added 
that  black  animals  are  supposed  to  suffer  the  most  from  beat. 

On  this  estate  there  is  a  herd  of  nearly  20U  cows;  bulls  are  always 

!  with  them,  and  the  herd  increase  i^  quite  regular  from  mtnith  to  month* 

Calves  run  with  their  dam^  until  nearly  a  3'ear  old  and  they  take  a 

1  {Kirtion  of  the  milk  each  day  as  hmg  us  it  lasts,  which  is  ususilly  from 

I  five  to  seven  months*     The  young  stock  is  thr^u  pastured  all  together 

I  noiil  about  18  months  old,  when  males  and  females  are  separated,  the 

f  former  to  be  sold  when  al»out  3  years  old.     There  were  about  150 

fine-looking  steers  Ijetween  2  and  3  years  old,  and  averaging  close 

to  1.000  pounds.     Most  of  these  were  soon  to  be  exported  to  Cuba, 

where  they  would  be  used  as  working  cattle* 

Cows  are  kept  (ov  tlieir  increase;  the  milk  which  is  taken  for  house- 
hold or  commercial  puq>oses  is  considered  of  incidental  value  only. 
Many  of  them  are  kept  until  eight  or  ten  years  old,  when  they  are  turned 
over  to  the  butcher.  As  is  tlie  almost  universal  [u-actice,  the  cows  are 
milked  only  once  a  day,  the  ciilf  always  being  on  hand  to  help  "'start" 
the  milk.  After  milking,  the  cows  and  calves  go  to  pasture  and 
remain  together  until  nfteriumn,  when  tlie  calves  are  separated.  If 
they  are  quite  young  they  renmin  with  the  cows  until  late  in  the  day, 
but  after  a  few  months  old  they  are  taken  away  early  in  the  after- 
n(H)n,  At  dusk  the  cows  are  brought  to  a  yard  near  the  milking  shed, 
^beiv  they  are  kept  all  nlglit. 

The  operation  of  milking  is  most  crude.  It  is  usually  done  early  in 
the  njorning.  The  hind  legs  of  each  cow  are  first  tied  together  with  a 
^hcirt  piece  of  strong  rope  to  prevent  kicking.  The  rope  is  necessary 
in  some  cases,  thougli  very  often  it  is  useless,  as  many  cows  remain 
perfectly  (piiet.  Each  calf  is  near  its  mother,  but  not  allowed  to  take 
^ny  milk  until  it  is  her  turn  to  l>e  milked.  When  that  time  comes  the 
tairs  a})petite  is  well  htimulated  by  the  long  fast  and  by  the  short  time 
thft  lireakfast  has  been  almost,  but  not  quite,  within  reach.  Tiie  milker 
tt-'Ieases  the  cal(,  allows  it  to  draw  a  little  from  each  teat,  simply  to 
^tart  it,  then  puts  tlie  calf  out  of  the  way,  and  draws  into  a  pail  what 
fif*  considers  about  three-fourths  of  the  milk  in  the  udder.  The  calf 
i^then  allowed  to  have  the  rest.  Sonu^times  the  milker  takes  all  the 
'nilk  he  can  get  from  three  teats,  leaving  the  fourth  for  the  calf,  which 
^'^a  much  I  setter  division.  If  the  milker  does  not  succeed  in  getting 
^  much  milk  as  he  thinks  he  should  have,  the  calf  is  allowed  to 
**«tart'-  it  a  second  time.  As  soon  as  the  milker  is  through,  the  rope 
U«ed  to  prevent  kicking  is  removed,  and  the  cow  and  calf  are  ready  to 
go  to  pasture.  The  yield  per  cow  \  aries  from  I  pint  to  more  than  6 
quarts. 
Some  herds  are  kept  near  cities  and  towns  for  the  special  puri)Ose 
I  of  producing  milk,  and  the  largest  of  these,  as  M^ell  as  the  one  supiK}sed 
to  be  the  best  managed,  is  located  6  miles  from  San  Juan.     It  has  200 
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gent  selection,  breedinj^,  rearing,  and  management,  develop  much 
belter  inilkors  hi  the  eoiirse  of  a  few  3^ears.  Better  managenient 
would  i include,  tirst  of  all,  ditlerent  treatment  of  the  calves.  The 
present  practice,  as  has  been  f^hown,  is  to  allow  the  calves  to  lie  with 
their  mothers  a  few  hours  after  each  milking,  then  sepamte  them,  and 
give  them  nothing,  or  almost  nothing,  until  after  the  cow  has  been 
partially  milked  the  next  day,  when  the  calves  are  allowed  to  take  aU 
they  can  get,  and  this  is  usually  the  ''  strippings/'  It  is  not  strange  th^t 
a  large  namfjcn*  of  calves  die.  At  one  dairy  it  was  saitl  about  half 
calves  die  within  a  few  months  after  liirth.  They  gave  apj>eamncej 
being  a  Imdly  starved  lot,  and  it  is  probable  very  little  milk  was  left  ] 
them  {I'l  XL,  fig.  3).  If  the  system  of  feeding  calves  was  obiccted] 
for  no  other  reason,  it  may  be  tseverely  criticised  because  there  is 
way  of  knowing  how  much  the  calf  gets.  A  milker  who  attemi: 
to  leave  one-quarter  of  the  milk  may  leave  twice  or  half  that  amoi 
he  has  no  way  of  measuring  the  i[mintity. 

The  belief  that  it  is  aljsohitely  necessary  for  calves  to  remain  wij 
the  cows  is  almost  universal.  The  fact  that  when  a  calf  is  lost  the  CO 
is  liable  to  soon  go  dry  is  taken  as  proof  positive  that  the  calf  can 
be  dispensed  with.  A  few  cow  owners  who  had  seen  or  learned  a  little^ 
aljout  modern  dairy  methods  believed  cows  might  be  trained  to  give 
milk  without  having  their  calves  beside  them,  but  an  actual  ex|x^ri- 
ment  was  not  heard  of.  It  would  probalrly  be  as  difBcnlt  to  teach 
most  cow  owners  as  the  cows  that  it  is  best  to  remove  the  calves 
immetliateh'^  or  within  2  or  3  days  after  they  arc  born  and  raise  them 
on  skinmied  milk  und  meal,  milking  the  mother  regularly  twice  each 
day.  Aftt*r  practicing  the  '* natural  method^"  many  generations, 
innovation  of  this  kind  might  Ix^  made  only  with  difficulty. 


CATTLE  FUOM  THE  STATES. 

Undoubtedly  the  quickest  and  most  satisfactory  way  to  obtain  a  he 
of  good  milch  cows  in  Porto  Kico  would  be  to  take  them  there  fr 
the  StateSj  where,  for  a  reasonable  price,  cows  can  be  had  that 
give  an  average  of  10  quarts  of  rich  milk  daily  for  10  or  11  mont 
each  year — cows  thiit  are  trained  to  give  all  their  milk  to  the  mill 
and  not  a  large  part  of  it  to  the  calf.     liut  it  woidd  be  useless  for  ai( 
one  who  does  not  understand  modern  dairy  methods  to  possess  f« 
stock,  as  it  would  quickly  deterionite  in  his  hands.     The  import 
of  only  a  few  animals  might  form  the  basis  of  a  large  and  proliu.  iv 
herd.     If  crossed  on  the  best  natives,  an  excellent  strain  might  thus 
result.     Knowledge  of  modern  methods  is  the  thing  of  first  importance; 
after  that  the  introduction  of  high-grade  stock. 

A  natural  question  in  this  connection  is.  Which  dairy  breed  would 
do  i>est  in  Porto  Kico?  Experiments  tliat  might  throw  light  on  this 
question  have  not  been  made.     In  this  case,  as  in  the  selection  of  am- 
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bials  for  different  districts  in  tlii^s  country,  the  tastes  of  tbe  owner 
*lujuld  hv  the  cliief  guide  between  the  few  breeds  tbut  ure  ^enerHlly 
dinitted  to  have  hiuperior  dairy  qualities.  More  depends  upon  this 
md  the  care  to  be  given  than  upon  the  piirticular  type  selected.  As 
Porto  KicaiLS  like  beef  qualities^  it  is  probable  that  the  larger  breeds, 
mme  of  theui  having  ehiims  for  meat  us  well  as  milk  production,  would 
be  most  popular.  The  strictly  dairy  breeds  seem  to  be  preft*rred  by 
^mie,  however.  This  question  was  fully  discussed  with  sevenil  stock 
owners,  and  one  influential  merchant  and  stockman  near  the  eent<}r  of 
tbe  island  decided  to  try  Jerseys. 
The  few  cattle  already  taken  to  Porto  Rico  from  the  Suites  have,  m 
nile,  received  the  same  care  given  the  natives,  and  they  have  not 
n  kept  pure.  It  is  not  strange,  therefore,  that  results  of  their  intro- 
etion  are  not  more  apparent.  Only  2  imimals  which  came  from  tha 
itates  were  seen;  they  were  both  near  San  Juan. 
A  young  Durham  IjuU  (PL  XLVII,  tig.  1)  was  imported  about  a  year 
«go  through  an  exporting  house  in  New  York  City,  lie  cost  his  owner 
er  $150.  He  did  not  appear  to  be  in  good  condition,  and  the  owner 
Light  tbe  climate  did  not  agree  with  him*  It  is  probalde,  however, 
t  neglect  was  most  responsible  for  his  poor  condition.  His  largo 
sture''  abounded  with  sand  and  coeoanut  palms;  it  had  but  little 
ss  and  that  was  coarse.  He  was  imported  when  about  (\  months  old, 
wo  Jersey  heifers  were  taken  to  Porto  Rico  frotn  Indiana  by  Com- 
sioner  Elliott  of  the  Interior  Department.  They  were  about  18 
nths  old  when  exported  and  were  due  to  calve  in  1  and  3  months, 
pectively.  Both  aborted.  One  of  them,  however,  commenced  giv* 
milk,  and  after  3  months  was  giving  about  8  quarts  daily.  Sho 
as  fed  3  bunches  of  malojillo  grass  and  about  2  quarts  of  a  patent 
tile  food  daily.  She  was  seen  by  the  writer,  and  her  picture  is  shown 
Plate  XL VII J  fig.  2.  Sho  has  never  been  sick  (though  ticks  have 
n  on  her),  and  is  an  excellent  example  of  what  might  be  done  in  the 
nie  way  by  others.  The  other  heifer,  said  to  be  in  good  health,  had 
en  sent  away  to  be  bred, 

Special  care  is  necessary  when   .sending  cattle   from  the  State's  to 
Porto  Kico,     Clmiatic  as  well  as  many  other  conditions  ditl'er  greatly 
tnd  the  trip  is  not  without  hardships.     As  young  cattle  adjust  them- 
selves to  new  surroundings  better  tlian  old  ones,  become  acclimated 
ore  quickly,  and  are  mucl^  less  liable  to  be  dangerously  affected  by 
Jexas  fever,  which  exists  on  tL  -  island,  they  should  bo  selected  wlien 
ssibde.     A  coinix^tent  observer  who  has  seen  many  shipments  of 
it  tie  from  our  northern  to  infected  southern  districts  agrees  with 
[advice  heard  in  Porto  Kico  that  shipment:^  be  made  in  the  fall.     He 
reports,  also,  that  experience  seems  to  prove  that  the  kinds  of  cattle 
•  svhich  do  not  carry  mucli  tlesh  do  }>etter  than  others  when  taken  iutu 
fa  section  where  the  fever  is  prevalent. 
I  ei^T-'O:^— 21 
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There   is  gre&i  igfnoraiico  regardiu^  disuses  which  result   in  the 
death  of  stock,  and  many  different  forms  of  dlisease  might  be  iiup- 
posed  to  exist  from  descriptions  of  symptoms  heard  in  different  par 
of  the  island.     These  dangers  are  doubtless  greatly  overestimated  in  * 
many  cases.     A  thorough  investigation  of  the  diseases  of  live  stocl 
would  be  of  great  benefit  to  the  animal  industry  of  the  island. 

MARKET   MIUC. 

Milk  is  considered  an  imix»rtant  food  and  is  very  conmfionly  used  in 
Porto  Rico.  At  least  one  or  two  cows  are  kept  by  almost  everj 
family  living  in  the  countrj^  and  able  to  have  them,  and  many  resi- 
dents of  towns  own  cows.  It  is  not  nncommon  to  see  cows  being 
driven  through  the  sti-eets  to  be  stopped  and  milked  wherever  their 
product  is  wanted.  Their  calves  always  accompany  them  (PI.  XLiVIII. 
figs.  1  and  2).  But  much  of  the  milk  sold  in  larger  towns  is  from 
near-by  dairies,  as  is  the  case  in  the  States.  Milking  is  done  at  thes 
dairies  al3out  4  o'clock  in  the  morning,  as  has  tieen  descril>ed,  and  tlw' 
product,  in  VA  or  15  quart  cans,  having  small  mouths  stopped  with  tin 
covers  or  banana  leaves,  is  taken  t^o  the  city  in  ox  carts,  on  horseliack, 
or  carried  l>y  hand  (or  on  the  head)  (PI.  XLVIll,  figs.  S  and  4,  and  Ft 
XLIX).  It  is  distributed  without  cooling  as  promptly  as  possible  after 
milking,  and  in  the  larger  cities  some  is  left  at  little  milk  sliops  and 
grocer}^  stores.  This  latter  is  boiled  soon  after  received  and  sold  in  small 
quantities  as  called  for.  If  it  is  not  all  sold  by  4  or  5  o'clock  in  the 
afternoon,  it  is  boiled  a  sect>nd  time*  While  awaiting  sale  it  is  often 
allowed  to  remain  in  an  o[>en  vessel  near  an  open  door  or  window, 
surrounded  by  odors  of  native  cheese,  fruits,  and  vegetaliles,  and 
uncleanliness  indoors  and  out.  There  are  a  few  milk  shops  whei 
nothing  but  milk  and  native  butter  arc  sold,  and  at  hnsi  one  of  thes 
in  San  Juan  was  found  to  be  kept  in  excellent  condition.  Milk  frond 
the  hirge  dniry  described  elseM'here  is  sold  there,  and,  though  cai 
for  in  general  as  already  exj^lained,  more  cleanly  methods  woi 
practiced  (PL  L). 

According  to  a  statement  kindly  furnished  by  the  mayor  of  San 
Juan,  tliere  are  5(i  places  in  tlnit  city  where  milk  is  sold  at  retail,  anJ 
the  quantity  handled  daily  in  tlieso  places  is  nearly  5,500  (small)  quarts. 

There  is  n  wide  variation  in  prices  of  milk  at  different  times  of  the 
year  and  in  different  places.  It  is  sold  for  6  cents  per  quart  in  tJie 
larger  cities,  and  for  3  to  5  cent^  in  the  smaller  towns.  These  prices 
are  higher  and  sometimes  doubled  during  the  short  period  known 
the  dry  season*  The  wholesale  price  is  1  or  2  cents  less  than  the  retaiL 
It  should  be  noted,  however,  that  the  Purto  Kican  quart,  which  ia 
refrrred  to  above,  is  equivalent  to  only  alx>ut  1^  pints,  or  three- fourths 
of  an  American  quaint;  hence  prices  are  alKvut  one- third  higher  than  it 
might  seem  to  one  not  ac<iuiunted  with  the  small  measures.     MUk  is 
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Rkn  mid  in  bottles  whtch  have  previously  been  used  for  beer,  wioe, 
^t  other  driuk  stronger  tlian  milk,  and  tho,^  are  usually  supposed  to 
hold  a  quart,  though  they  may  contain  not  more  than  an  Amerienn 
pint.  At  8ome  places  in  Sau  Juan  milk  is  sold  for  8  eents  pi^r  liter 
(about  l^(i  American  quarts),  and  in  Mayaguez  the  price  is  S  to  10 
centj^  per  large,  or  American,  quart,  which  is  the  measure  used  tliere. 

Although  there  are  many  goats  on  the  island,  the  sale  of  goats'  milk 
was  not  noticed  (PL  LI). 

In  some  cases  municipal  authorities  are  supposed  to  enforce  laws 
Inquiring  that  milk  sold  in  cities  shall  be  pure  and  free  from  adulter- 
ants, but  most  of  this  kind  of  work  which  is  done  is  performed  by  the 
superior  lK>ard  of  health  of  Porto  Kico.  Its  analyses  show  that  market 
milk  is  sometimes  watered  to  such  an  extent  that  tlie  fat  content  falla 
considerahl}^  below  3  per  cent. 

Faults  in  the  Porto  Kicau  method  of  handling  market  milk  are 
MsiJy  se^n.  Its  poor  quality,  of  which  there  is  much  complaint,  b 
da©  chiefly  to  adulteration  by  water  and  to  the  system  of  milking  hy 
which  the  calf  is  allowed  to  have  the  lant  in  the  udder  and  the  best 
that  is  given.  Tlie  dishonest  practice  of  adding  water  should  Ijc 
stopped  by  the  punishment  of  guilty  persons,  and  the  system  of  milking 
might  l>e  changed  as  explained  elsewhere.  Boiling  of  milk  is  objected 
to  by  many.  This  treatment  is  considered  necessary  to  prevent  sour- 
ing, as  neither  cheap  ice  nor  cold  water  is  available  for  cooling  pur- 
poses. It  is  not  unlikely  that  many  Porto  Kicans  would  object  to 
receiving  cold  milk,  as  they  have  never  had  it,  and  would  consider  it 
old  or  otherwise  undesirable.  Attempts  have  been  made  to  sterilize 
milk  by  modern  nn^thods  at  dairies  near  Mayaguez  and  Manati,  but 
they  were  unsuccessful,  and  the  enterprising  dairymen  who  had  invested 
considerable  money  in  Eiiropeun  appliances  for  sterilizing  became  dis- 
couraged and  are  now  following  the  usual  methods. 

It  is  protiable  that  milk  could  Ini  handled  satisfactorily  under  present 
conditions  without  boiling  it,  thus  avoiding  the  disagreeable  taste  and 
other  undesirabU*  changes  due  to  high  heat.  In  a  few  cases,  where 
dairies  are  near  an  ict-*-supply  plant,  a  small  amount  of  ice  could  1>e 
Uised  for  cooling.  The  price  at  which  milk  is  sold  would  enable  dairy- 
men to  purchase  a  little  ice  even  at  an  exorl>itant  rate.  Pasteuriza- 
tion could  be  practiced  to  great  advantage.  This  is  evident  to  anyone 
familiar  with  thi*  pasteurization  of  milk,  and  is  plainly  shown  by  a  few 
experinu^nt.s  conducted,  at  the  suggestion  of  the  writer,  by  Mr.  C  F. 
Doane,  of  the  Maryland  Experiment  Station.  These  experiments  were 
perfonned  in  the  summer  at  the  experiment  station,  and  under  condi- 
tions which  were  made  as  nearly  as  jxjssible  like  the  conditions  easily 
obtainable  in  most  piuts  of  Porto  Rico.  If  any  error  w^as  made  it  is 
believed  the  conditions  in  Maryland,  so  far  as  temperature  is  con- 
cerned,  were  less  favorable  to  tlie  milk  than  those  found  at  most  Porto 
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Rican  dairies.  The  exporinionts  were  as  follows:  The  milk  was  draTill 
in  a  cleanly  manner^  proiJiptly  aerated,  and  allowed  to  stand  in  a  ' 
warm  place  until  about  thirty  mimites  after  milking,  when  it  was 
cooled  to  H(y^.  A  part  of  the  milk  was  then  set  aside  in  a  room  wheiv 
the  temi>cnitixre  was  between  70-  and  88  %  and  the  can  containing  the j 
remainder  was  placed  in  a  tank  of  hot  water,  the  milk  being  stirred  I 
until  the  temperature  was  raised  to  150-*  at  which  point  it  was  heldl 
thirty  mimitesj  then  quickly  cooled  to  80°  by  changing  the  can  to  a  tank! 
of  cool  water.  It  was  then  placed  in  the  same  room  with  the  samplQl 
wliich  had  not  been  heated  and  cooled.  It  was  found  by  repeated! 
experimeots  that  this  treatntent  wa.s  an  effective  means  for  keepingi 
milk  in  good  condition  about  seven  hours  longer  than  was  poiHsiblel 
when  it  was  not  specially  treated,  in  ^ome  cases  it  remained  fit  foM 
use  twenty-four  hours  after  milking.  " 

Similar  results  are  reported  hy  Prof.  Harry  Hayward,  of  the  Penn- 
sylvania Experiment  Station,  who  performed  practically  the  same 
experiments  for  the  writer.  Thi.s  method  has  three  great  advantageei, 
namely:  It  b  inexpeasive  and  simple  of  operation,  it  prolongs  the  Iifo 
of  the  milk,  and  it  does  not  cause  any  unpleasant  taste  or  appearance 
in  the  mllkj  although  Professor  Ilayward  notes  a  slight  change  in  the 
flavor,  best  described  as  'Mack  of  freshness/'  One  condition  ib  aKso- 
lutely  necessary  for  success,  and  that  is  tltfinl/m'Ss^  especially  of  vesi^icls 
used  to  hokl  the  milk,  and  good  residts  need  not  be  expected  unless^ 
it  is  carefully  attended  to.  Each  vessel  should  be  carefully  cleaned 
each  time  after  it  has  }>een  used  and  then  rinsed  with  boiling  water,  or 
better,  immersed  for  several  minutes  in  lx>iling  water,  then  kept  in  a 
clean,  dry  place  until  again  needed  for  use,  Wtishing  powders,  when 
used  lil^e rally,  are  finind  to  possess  disinfectant  pro|^rties  as  well  as 
power  to  cleanse. 

There  is  little  doubt  that  at  many  dairies  in  Porto  Rico  even  better 
results  than  above  reported  could  be  obtained.  For  example,  if  tho 
milk  were  heated  within  a  few  minutes  after  being  drawn  instead  of  a 
half  hour,  as  was  the  case  in  the.se  experiments,  it  probably  would 
keep  even  longer.  It  would  also  be  possible  at  most  dairies  to  cool 
considembW  lielow  80  ,  which  would  prolong  its  time  of  kcepinj 
sweet.  Mr.  Doane  found  that  when  cooled  to  75  after  heating,  as  coulci 
easily  be  done  at  many  PorUi  Rican  dairies  supplied  with  cool  sprin*. 
itd  life  waj5  inercased  to  al>out  thirt}'  hours — or  a^s  much  as  six  hours 
beyond  the  time  the  milk  cooled  only  to  80°  remained  good.  Where 
still  lower  temperatures  can  l>e  used  the  length  of  time  the  milk  will 
remain  sweet  will  be  still  more  prolonged.  Jt  is  not  unusual  in  Amer- 
ican  cities  to  sell  milk  handled  in  this  way,  but  cooled  to  alK>ut  40^^ 
and  when  it  is  three  or  four  days  old  it  may  easily  be  more  wholesome 
than  milk  only  a  few  hours  old,  but  which  Ima  been  carelessly  pro- 
duced and  handled. 


An.  Rpt.  B.  a.  I.  1901. 


Fig.  1  *— Cow  Shed  near  Bayamon. 


Rg.  2.— Cow  Sh£D  near  Juana  DrAZ- 


Fio  3— Cow  Sh£o  and  Hero  u^»m  ?q^o^ 


FfG,  1.— Durham  Bull, 


Fig.  2,— Same  irear  View), 


FiQ.  3.— Native  Calf. 
Jsinad  by  IHirham  bull. 
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Plate  XLIV. 


FfG<  1.— Dairy  Buildings  neah  San  Juan. 


Fig.  2.^DAiRy  Builoings  mear  San  Juan. 

Showing  K^iiiitll  \H*u  U*t  tali  in  inmi  t»i  tow, 
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Fig.  1 ,— Cow  Stalls  and  Calf  Pens. 


Fig.  2.— M(lk  Room  in  same  She.d. 
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A  convenient  and  clean  way  of  hjuKllioii;  milk  would  be  to  put  it  in 
milk  bottles  or  small  oaiiH  as  t^uon  as  it  has  1>een  strained  and  place 
these  in  hot  and  cold  water  iu  turn. 

It  is  doubtful  if  any  kind  of  agriculture  in  the  vicinity  of  a  Porto 
Rican  city  would  respond  with  protit  as  quickly  and  as  generously  us 
would  a  dairy  luanaged  intelligently  and  economically  along  modern 
lines. 

NATIVE    BUTTEK, 

Butter  18  UMule  in  Porto  Kieo,  but  it  is  a  very  different  article  from 
the  butter  to  which  Americansi  are  accustomed.  It  is  not  made  in 
sufficient  quantity  to  have  much  effect  on  the  market,  and  it  is  not 
sold  in  the  better  class  of  grocery  stores  where  imported  butter  is  on 
sale.  It  is  produced  in  the  crudest  faahion  by  shaking  milk  or  cream 
in  a  wide-month  fruit  jar,  and  the  finished  product  is  generall}"  heavily 
suited.  The  custom  of  boiling  milk  is  referred  to  elsewhere.  Fre- 
quently the  '^ cream"'  used  for  making  butter  consists  largely  of  the 
scum  of  tioiled  milk  and  is  but  little  richer  in  fat  than  normal  milk. 
As  neither  ice  nor  cold  water  is  used  to  reduce  the  temperature  during 
"churning,"  the  soft  fat  globules  are  not  thoroughly  separated  from 
the  casein  and  water,  and  the  Imtter  contains  a  great  excess  of  these 
constituents.  Sometimes  it  is  practically  the  same  in  composition  and 
appearance  as  thick  sour  cream.  The  analysis  of  a  sample  purchased 
in  a  milk  shop  showed  less  than  00  per  cent  of  fat  (No.  55,  table  0). 
It  is  diiEcult  to  describe  the  taste  of  this  sample,  but  one  can  easily 
imagine  that  it  was  by  no  means  free  from  both  acidity  and  rancidity. 
Early  ev^ery  morning  small  boys  go  through  the  streets  of  San  Jiim\ 
calling  loudly  '•Mantequilla  del  Pais'-  (butter  of  the  country).  One 
of  these  little  salesmen  was  photographed  and  questioned.  His  stock 
consisted  of  (50  small  pats  of  '*  manteqniUa"'  on  a  plate  which  he  car- 
ried on  his  head.  The  pats  weighed  about  tw^o-thirds  of  an  ounce 
each,  and  were  sold  for  1  cent,  making  the  rate  24  cents  per  pound 
(PL  LII,  tigs.  1  and  2),  This  butter  was  found  to  contain  as  high  as  64 
per  cent  of  water,  and  less  t!nin  30  per  cent  of  fat  (No.  54,  tiible  0).  The 
little  fellow  said  he  was  given  his  meals  and  10  cents  a  day  for  his 
work,  but  even  this  expense  nuist  have  left  some  profit!  The  place 
where  this  butter  was  made  was  visited^  and  a  woman  fmnkly  explained 
that  she  heat  the  ''  cream"  from  the  milk  of  her  3  cows  with  a  stick  in 
a  tin  pail  and  added  to  it  some  canned  Spanish  butter.  The  hitter  was 
badl}^  spoiled  and  gave  a  strong  and  most  unpleasant  flavor  to  her 
product.  It  is  doubtful  if  her  patrons,  who  were  generally  of  the 
lower  classes,  made  nuich  protest  on  account  of  unsatisfactory  flavor. 

To  correct  the  belief  of  anyone  that  good  butter  can  not  be  made  in 
Porto  Hico,  it  may  be  said  that  the  Government  official  already  referred 
to  as  having  taken  two  Jerseys  to  the  island,  ker'ps  his  household  sup- 
plied with  excellent  butter  made  at  frequent  intervals.     He  uses  ice  for 
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controlling  temperature  of  ci^eani  before  and  during*  churning  and  to 
keep  the  finished  butter  cold.  This  subject  was  giv^n  si>e€ial  attention, 
and  no  reason  was  seen  why  good  butter  can  not  Ije  made  at  any  place 
on  the  island  where  ice  is  available.  The  milk  of  Porto  Rican  cows 
L^  even  richer  in  fat  than  that  from  many  herds  regularl^^  supplying 
milk  to  American  creameries,  and  the  atmo-spheric  temperature  h  never 
so  high  as  it  often  is  for  day«  in  succession  in  some  of  the  districts  in 
this  country  where  the  finest  butter  in  made.  Next  to  a  supply  of  milk, 
ice  is  essential,  and  anyone  who  would  make  butter  must  do  it  near  one 
of  the  two  or  three  ice  factories  now  ninniug,  or  operate  a  pknt  on 
such  a  scale  that  an  independent  ice  machine  could  be  installed.  The 
cost  of  ico  is  very  high.  It  Ls  sold  at  the  San  Juan  and  Ponce  factories 
(PL  LllI,  fig.  3)  at  80  to  iH)  cents  i>er  100  pounds,  and  it  is  retailed  in 
those  cities  at  2  cents  for  about  1  pound.  In  interior  towns  it  is  sold 
as  high  as  5  or  even  8  cents  per  pound.  Two  or  three  of  the  several 
ice  plants  installed  arc  now  idle.  Porto  Eicana  have  not  yet  learned 
to  use  ice;  the  market  for  it  is  therefore  very  limited,  and  this  accounts 
fur  the  exorbitant  prices. 

NATTVE   CHEESE. 

Nativ^e  Porto  Rican  cheese  is  a  product  of  considerable  impoiiaDce. 
It  is  made  on  most  farms  where  cows  are  kept  and  where  the  milk  is 
not  dispo;^ed  of  for  consumption,  but  it  is  generally  made  only  during 
the  rainy  season,  when  milk  i;^  plentiful.  It  is  sold  principally  in  small 
shops  and  is  seldom  used  Ijy  the  welbto-do  classeii.  A  sample  of  thi^ 
cheese  was  found  to  contain  57.17  per  cent  fat  (No.  104,  tabic  11). 

Three  different  kinds  of  Porto  Rican  cheese  are  as  follows,  accord- 
ing to  descriptions  of  Mr.  Jose  L.  Fajardo,  school  supervisor  at 
Manati,  who  has  had  experience  in  their  making: 

Pre^std  chetHe  (fjuem  tie  j>renmf)  is  a  common  form,  and  its  method  of 
manufacture  is  in  aorae  respects  similar  to  the  method  of  making  brick 
cheese.  The  cows  are  milked  al>out  4  oVlock  in  the  morning,  and  the 
milk  is  carried  to  the  cheese  room,  where  it  stands  without  cooling 
about  six  hours,  lieunet,  which  has  been  made  by  soaking  in  whey 
the  salted  lining  of  the  stomai^h  of  a  calf  for  twenty  houi's,  is  then 
added.  In  about  thirty  minutes  curd  has  formed  and  it  is  broken  with 
the  hands  or  a  stiek.  \Yhen  the  whey  is  separated  the  curd  is  trans- 
ferred to  a  table  and  broken  into  small  pieces.  It  is  then  put  into 
wooden  forms  about  11  inches  long,  h\  wide,  and  G  deep,  and  pressed 
with  light  weights.  On  some  farms  cheese  is  pressed  with  the  aid  of 
a  screw.  *Siilt  is  added  while  the  curd  is  being  put  into  the  frames  or 
it  may  be  |)laced  all  together  on  top  of  the  curd.  After  six  hours  each 
cheese  la  turned  in  the  frame  and  the  next  da}"  they  are  placed  on  nicks 
made  of  nurrow  slats.  The  finished  cheese  has  the  same  length  and 
width  as  the  forms  and  is  about  'S  inches  thick,  and  weighs  about  5 


I 


I 
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pounds.  It  is  sold  to  the  storen  at  $8  to  IplO  per  1(X>  pounds  and  is 
retailed  at  about  12  cents  or  a  little  more  per  pound.  Twelve  pounds 
of  milk  are  said  to  be  nece88ary  for  1  pound  of  chc^e^e.  The  custom 
is  to  sell  the  cheese  fresh,  or  at  least  once  a  week.  But  this  cheese  is 
«iid  to  keep  well  for  two  or  three  months.  It,  of  course^  cures  dur- 
ing this  time  and  must  be  carefully  treated,  especially  during  the  first 
two  weeks,  when  it  is  turned  two  or  three  times  a  day  and  often  washed 
with  whey  (PL  Lll,  fig.  3). 

Mcmhed  e/tee^e  {quern  de  puH^^  or  amasado)  is  the  native  cheese  com- 
monly seen  in  the  small  stores.  It  is  quite  similar  to  our  cottage 
cheese*  The  curd  is  obtained  as  described  al>ove;  it  is  thoroughly 
mushed  on  a  table  with  the  hands,  and  salt  is  added.  It  is  then  put 
into  a  hoop  al)out  5  inches  in  diameter  and  H  inches  deep,  where  it 
I'emains  without  pi-essure  for  two  or  thive  days,  or  until  it  will  hold  its 
form;  it  is  then  ready  for  sale.  It  is  said  that  about  1*J  pounds  of  milk 
are  required  fcrr  one  of  this  kind  of  cheese,  fur  which  thi^  maker  receives 
13  to  15  cents  at  the  store,  the  retail  price  iH^ing  25  to  30  cents.  Some- 
times it  is  sold  by  the  pair,  little  attention  being  given  to  weight, 
though  this  varies  considernlily.  This  cheese  does  not  keep  long,  and 
must  be  occasional ly  rinsed  in  brine. 

Lmf  cheese  {qn^'so  de  haja)  is  less  common  than  the  two  preceding, 
and  it  is  supposed  to  be  more  choice.  The  fresh  curd  is  cut  into 
blocks  alxiut  6  inches  square  and  2  inches  thick.  After  a  part,  of  the 
whej"  is  di-ained  olf,  which  may  require  seveml  hours,  or  less  if  it  is 
squeezed,  these  pieces  are  inmiersed  (sometimes  suspended  in  a  cloth) 
in  water  or  whey  having  a  temperature  of  about  150^  F.  In  a  few 
minutes,  when  the  curd  has  become  more  tough  and  elastic,  it  is 
removed  to  a  Hat  surface  and  manipulated  and  stretched  by  ihe^  iLse  of 
a  broad  wooden  spoon.  Daring  this  operation  salt  is  added  and  the 
curd  IS  folded  back  upon  itself.  FinEilly,  it  is  wrapped  in  a  cloth  and 
squeezed  by  hand  to  force  out  moisture.  The  finished  product  is  di^k 
shaped,  about  0  inches  in  diameter,  and  having  the  top  and  bottom 
surfaces  slightly  rounded.  When  the  cheese  is  cut  it  appears  to  l>e  in 
layers,  an  leaves,  one  upon  another.  The  maker  of  this  cheese  sells  it 
to  the  storekeeper  at  12  to  15  cents  per  cheese,  and  it  is  retailed  as 
high  as  25  cents.  Four  to  0  quarts  of  milk  are  required  for  one 
cheese. 

In  some  cases,  it  is  said,  a  part  of  the  cream  is  removed  from  the 
milk  l>efore  cheese  is  made  for  the  purpose  of  making  butter. 

A  good  opening  undoubtedly  awaits  the  person  who  will  make 
in  I'orto  Kico  a  good  quality  of  cheese  from  milk  economically  pro* 
ducedt  There  seems  to  be  no  i^eason  why  uiany  varieties  of  cheese 
can  not  bo  made,  and  an  excellent  home  market  could  certamly  be  had 
almost  without  effort.  At  certain  times  of  the  year  milk  could,  under 
present  conditions,  be  bought  for  this  purpose  at  a  reasonable  rate, 


BITREAU    OF    AXIMAL   IKDUBTEr, 


l>ut  at  other  times — the  dry  seanons^it  is  gi*eatly  reduced  in  quantity, 
and  perhaps  could  not  lie  hsid  at  alL  Cheese  making  should  follow 
closely  the  improvement  of  dairy  *stock  and  an  incrca.sed  supply  of  milk. 

IMFOBTED  BUTTEB  OF  PORTO  HICO. 

Roughly  estimated,  about  1,000  pounds  of  butter  are  used  in  Porto 
Rico  each  day.  Practieally  all  h  imported.  It  h  evident  that  this 
article  docss  not  foi-m  a  very  important  part  of  the  food  of  the  nearly 
1/XK:i,000  people  of  the  island,  notwithstanding  the  fact  that  it  is  gen- 
erall}^  favored  as  being  beneficial  to  health,  and  many  persons  think 
they  use  a  large  amount  of  it.  rrineipally  on  account  of  their  pov- 
erty many  people  use  no  butter,  and  at  numerous  grocery  stores  hi 
the  poor  districts  it  is  not  sold.  A  considerable  poition  of  the  popu- 
hition  consider  imtter  a  luxury  and  purchase  it  only  on  special  occa- 
sions, while  those  who  use  it  regularly  seldom  have  it  for  any  other 
metil  than  the  first  of  the  day,  or  * 'coffee."  A  great  many  stores  sell 
no  more  than  40  or  50  pounds  in  a  week. 

STATISTICS. 

So  far  as  they  are  avaihible  the  official  statistics  of  imports  of  >m1 
ter  in  recent  years  have  been  compiled  (talile  3,  p.  327)*  They  sh< 
consideraKile  fluctuation  in  the  trade  with  each  country  named.  The 
United  States  and  Spain  have  sup|>lied  much  more  than  any  other 
country,  receipts  from  each  liaving  in  certain  years  exceeded  200, »XN) 
pounds.  The  statistics  arc  misleading,  however,  for  the  reason  that  a 
large  amount  of  oleomargarine  has  been  supplied  from  the  States,  as 
is  shown  elsewhere,  and  this  was  entered  as  butter.  It  is  claimed 
that  oleomargarine  is  not  received  from  any  other  country,  Denmark, 
Germany,  the  United  Kingdom,  and  Italy  have  been  other  important 
couTitries  of  supply. 

Monthly  statistics  of  imports  are  available  for  the  perioil  since  the 
island  has  been  under  the  control  of  this  Government  (table  4, 
p.  8ii8).  They  show  nmch  variation  in  the  quantity  of  receipts  from 
month  to  mouth  and  that  the  shipments  of  butter  (and  oleomargarine) 
from  the  States  have  greath'  increased,  while  the  receipts  from  other 
countries  have  decreased.  In  recent  months  the  receipts  from  the 
States  have  been  over  25,000  pounds;  they  were  as  large  as  43*091 
pounds  in  May^  1901,  in  which  month  the  total  receipts  from  all  other 
countries  were  only  12,859  pounds. 

The  foilovving  tables,  as  well  as  most  of  the  trade  statistics  in  this 
report,  have  been  compiled  from  reports  and  special  statements 
obtained  from  the  War  and  Treasury  Departments,  and  in  some 
cases  with  the  assistance  of  the  Section  of  Foreign  Markets  of  this 
Department; 
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Plate  XLVIL 


Fig.  1»— Durham  Bull  from  the  United  States, 


Fig.  2.— JcflSEv  Cow  from  the  United  States. 
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An.  Hpt.  B.  a.  I.  1901. 


Plate  XLiX. 


Fig.  3,— Taking  Milk  to  Coamo. 


Fig,  4.— Delivering  Milk  in  AisoNrro. 


FlQ.   1  .— llS(TERIOH  OF  A  SAN  JuAN   MiLK  STORE. 


-iG.  2»— Interior  of  a  San  Juan  Milk  Store. 

The  Vmu  k  txmm  w  hen-  milk  I*  KnkHl. 
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An,  H»t,  B.  a.  I.  1901. 
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Plate  LI  I. 


Fig.  1.— Boy  selling  Native  Butter 
IN  San  Juan. 


FfG.  2. -Same. 


FiQ.  3.— Natjve  Cheese  headv  for  Market, 

Tht"  ftke  *if  Uic  *.liee**c  bsiuiwii  by  lljt^  imti  rule. 
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An.  R#t.  B.  a.  I.  1901. 


Plate  ttll. 


Fig.  i.-Residcmce  q^  a  large  Estate. 


Fig.  2.— Store  m  a  small  Town. 


Fig.  3.— Ice  Plant  at  San  Juan* 


5ENTH    ANNUAL   REPORT.  327 

Tablk  3. — Bxdter  imporicd  hiio  PoHo  Rico  during  the  caletidur  yiatft  tS9S-1901 


Oomitry  of  export. 

1833. 

1894. 

18&fi. 

1890, 

M97. 

18»S,  * 
Sept.- 

IWW. 

1900. 

19CH.» 
May. 

United  States*  ....*......, 

Founds, 
240,837 

116,764 

PoumU. 

PtmndiL 
31,173 

PoundJi, 
62,807 

PowmU. 
32,351 

Pmmd*, 
172,734 

Pounds. 
226.25ft 

22,209 
4,745 

32,5^ 
6,033 

16,261 

Pound*. 
153, 530 

Other  couDLfies. ....... 

4AJ,409 

Spain.... 

125,9^1 
4,WiO 
4,423 
14, 16fi 
12,608 

67, 637 
19, 317 
17,0fi4 
36,433 
25,027 

208,962 
7,970 

82,997 
3,073 

20,7^ 

166. 5ai 

23,439 

22,861 

14,588 

6,292 

2,260 

1,764 

796 

697 

6,646 
4,267 
S,382 

Gtrinatijr 

Denmftrk.... 

t'lilitjd  Kingdom.*.... 

Italv 

2,733 

Belgium ,.,•«. 

NptherlfLndj?.  .,•«...,.. 

9oa 

1,218 

S,406 

British  PgcBesiiotiE .... 

Fmncc *.„ 

646 

U,436 

5,002 
4,279 

50 

AoFtrin-  Hntigary 

Cuba 

3,245 

Uanish  West  Indies  ,,. 

276 

Totft].... ,. 

402,472 

298, 12t, 

3tyi.831 

317, 524 

301,530 

•64,&93    4r*S,7(M 

307, 409 

>193, 9(39 

•Portion  of  a  ye^r  as  ^ibown. 

t'Olt'OiiiJirgailiie  from  the  Unite*!  StuteH  waa  otitereri:  tis  buttur, 

Mont  of  the  butter  is  received  at  Sftn  Juan,  but  a  large  portion  of 
that  sent  from  the  Stutea  is  entered  at  Ponce;  in  some  luontlis  about 
half  of  it  goes  to  that  poi-t. 

In  this  connection  the  ehange.s  of  tariff  may  be  noted.  From  the 
^atc  of  occupation  until  April  30,  IMO,  the  eiLstoms  were  in  charge  of 
the  War  Department  of  the  United  States,  and  during  tlii^  period  it  m 
Understood  the  duty  collected  on  all  imported  butter  (and  oleomarga- 
x-ine)  was  nearly  1  cent  per  poimd  {^2.10  per  lUO  kilograms).  On  May 
1,  11K)0,  the  collection  of  customs  was  assumed  by  the  United  States 
Treasury  Department,  and  the  tarifl'  law  of  the  United  States  took 
effect.  Importations  from  the  States,  however ,  were  obliged  to  pay 
15  per  cent  of  full  tariff  rates.  Under  this  arrangement  tl  cents  per 
pound  was  collected  upon  butter  from  all  foi-eign  countries,  while  the 
duty  upon  shipments  from  the  States  was  only  0.9  cent  per  pound. 
Usual  and  necessary  tin  coverings  of  butter  are  not  dutiable.  (All 
duties  upon  shipments  l^etween  the  States  jind  Porto  Rico  were  abol- 
ished July  2o,  lyOl,  making  trude  with  Porto  Kieo  a.s  free  as  between 
States.) 

The  statistics  of  exports  fi'om  the  United  States  exhibit  much  of 
interest  in  this  connection  (table  5)<  It  is  surprising  to  find  that 
the  quantity  of  butter  re]iorted  as  being  exported  to  Porto  Rico  in 
early  years,  as  far  back  as  1855,  was  very  large  com{>ared  to  the  pres- 
ent trade.  In  some  years  it  exceeded  the  combined  quantity  of  butter 
and  oleomargarine  sent  in  any  recent  yean  It  is  impossible  to  com* 
meut  upon  these  old  statistics— to  state  the  character  of  the  trade  of 
the  "  sixties'*  and  *' seventies," or  to  expluiu  what  became  of  the  butter 
re|>orted. 
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Table  4. — BuiUr  {and  olmmart^nnti)  imported  into 


Year  Aiid  month. 

Ualtisd  eu^k?4. 

]>eiii£iArk. 

ff«D]eei. 

Spain. 

YaTue. 

Quad* 

Valfl«, 

Q(um- 
tJty- 

Viiliif?. 

tity. 

Value. 

Poifttifs. 
1,413 
,^500 
7,*W 

17..ViS 

27,777 
27,301 

seta 

1,113 

4,24» 

2,726 
2,708 
2,G57 
1    lp92g 
1,664} 

1,1^ 

1,453 

itivnds. 

DoU4^t. 

Pound*. 

iW7flr#, 

1 

OctolK-T 

DtfCt'tnber  .»**»«.«»..... . 

7,137 

7,602 
2,773 

1,102 

1,333 
1^ 

3,M6 

6t2 

Jaminry            .          .     ^     *  *  * 

1 

204 

31 

T 

1«,&76 
fi,234 

],f^ 

April  ..,.,„ 

^'^y ■ 

l,l=iPO 

4fid 

1,0&7  '    s 

« 

Xi 

JT 

IS 

u 

J* 

- 

Tultt^  10  luOTltli^  % «...  ..^. 

ITll.'STtf 

:i:,WS  1*20,  J63 

*4,02T 

>^204 

^31 

*^,3ill 

*3jm 

July .    -     ..        .......*..... 

HI,  27^1 

1:K710 
9.im:( 

2ij.>a 
2C,11W 

0. 15ii 

rip  4rj 
I2,a7« 

40,0fil 

2,8^  1 

2,7W 

■>i  277 
2,242 

?1S 
l.^ttil 

5,0«7 

2,708 

3,B7li 
2,069 
7,009 

3,:;oi 

3,7^2 
9,005 

l,7r>J 

50^ 
1,82*3 
1,0L2 

V9H  1 

1.H30 

0-JO 

1,091 

2,&1S 

7.ifl 

710 

239 
4m  , 

e.417 
12,^5 

L4^ 

Ki^ptfmlicr , , 

fk'totH'f  *.*                                  .    , 

123 

33 

7,713 

l.tiiSt 

N^JVl'IJlinT     ,*,*  +  .*♦.*,   ***•*. 

^C€l*KlbCT  ...>^-....... ..-P 

191 
150 

32 

a,oso 

a,oeft 

i,2ca 

S.f>£3 

fiS9 

120 
375 

If 

Ft'lininr)"  .#.**....>...>....*.. i^ 

If 

HatcIi., ,.,.,. .,-....*.....  .*-* 

LTf 

April ..,„,., ... 

212     il 

Mav      .  .  ^.-       .  .     .. 

4^     M 

Juiic    ., *^ *,,,-., +  *.  ,**  .  * 

£J 

Tutftl  12mtimt>s  ......... 

260.275 

2G,3H7 

53,  Ot^ 

in,7l'> 

l.infl 

223 

i2A^ 

7,1451 

n 

Jul)*  ..^^*- *-**--. -.*.-.... 

29.93A 

2G,aM 

20,7^5 
14,t^2 

3,a7f* 

i.4ai 

^,«iG4\ 

2;6«® 
WO  , 
U014I 

817 
CiUO 
4'I1 

H 

Auiru4^t  ......».............*...■ 

if 

SepitmlKr, ,.,,..... 

ficU'lior  .................. , . 

40 

& 

7,249 

i.ieo 

6^ 

Xtn'Linbpf .......... ........ 

2,  V'iO       *»  fUf. 

UdMirubcr  «>..««...«.>.......>*.. 

3  ^0 

1» 

fil 

2,346 

9,399 
&,002 

233 

ICiOl. 
Jiimmry ^ ., , . 

Ft'tirtmry , . , 

2,2iI7 
4,020 

Km 

1,623 

i.aii 

019 

1 
,« 

1*9M  \if 

Huffh. -  . 

1 

1  3(X*  1  .<! 

Aifril  ..,..,.....,. * 

1     "  "' 

M 

Jliiy  .,.,. 

M 

Tutjil,  1 1  uKuiihN  ,,.....,. 

277,  r-i 

-io.Hia 

'«1«,U^^ 

teijMi 

*  iW 

'i5fi 

*2.\EHJ6 

*S,4i'^ 

M     ' 

June. ,,,....,.,........,. 

2,091 
6,  122 
l.^-S? 

721 
1,401 

7% 

2,  M7 

M2 

2,010  '        1(17 

ST     * 

July ,,„,,. 

2,41G           518 

S3  -^ 

Aujciu^t , . ,-,.,,.»,,, , 

m^i 

BtpreUibpr*  ....,...„....., 

J0O 

(IrlijlMfr  ..«..., ^,......* 

W 

17 

1 

ii& 

Jf*iVi'TnlK*f i>..' ........ .. 

l,ftUO  1        2G3 

" 

Tfital,  f^  innnlh^  .....,,.,. 

ifi.eT? 

5,609 

m 

17 

&.a2S 

l,4» 

u^- 

•Muyaguez,  rou<*e,  Arroyo,  Aguadllla,  nnd  liutnspjw,  tmly  portu  (H't-npItHl  in  Spptembtr,  lftft§, 
»' Jncludo8  25.S36  noiindu,  vuIiukI  at  $4,335  for  May.  fn)m  countriOH  other  than  United  Stiitvs. 
•Inclndos  14.K81  fKmndM.  valutMl  at  32,AR8  for  June,  from  countries  othor  than  United  States. 
<iKxc«'i)t  for  monthK  neceM*<ariIy  oniittinl  when  imports  from  several  countries  are  combined  intc^^ 
one  iU'Ui,  asshovrn. 
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Forto  Rico,  by  months,  September ,  1898,  to  May,  1901, ' 


Italy. 

United 
KiDfiTdom. 

Germany. 

Netherlands. 

Other 
countries. 

Total. 

Quan- 
tlt>-. 

Value. 

QoAn- 
Uty. 

Value. 

Quan- 
tity. 

Value. 

Quan- 

Uly. 

Value. 

DolUi. 

1 

Quan- 
tity. 

Value. 

Quantity, 

Value. 

1 

Fwndt. 

1 

DoUan.  Pounds.  DoUan. 

1 

Potinds. 
1,317 

DoUart. 
453 

Potmdt. 

Pound9. 

Dolls. 

Founds. 

3,925 

6,500 

8,453 

36,715 

24,673 
33,814 
45,503 
30,693 
N3,976 
•50,435 

Dollars. 
2,109 
1,113 

f 

i.           1 

1      r" 

s 

578 
2.1ffi 

116 
897 

95 

■      1 \"' 

1      1 

1,310 

i 

1 

2,940 

l,7r)3 
1.31.T 

513 

540 
195 

. ..  .1 

275 

44 

7,006 

1 

4  863 

f 
7 

j 

1,741 

168 

3,595 
4,646 
4,415 
N>,001 
•6,287 

1,533 

306 

f 

1,877 

492  '    2,071 

451 

150 

31 

'  '  1 

'3,363 

*607 

^3,618  1     ^(HiO    «*9,401 

•>2.152 

•i  1.533  1    J  306  1     •»425 

«75 

283,687 

41.a45 

;  1,345 

1 

146 

1,086 

2,293           575  1     2,165 
611  .          73  .     1.3S6 

249 
207 

:mi 

:            1 

43,071 
60,990 
30,011 
23,418 
31,8-15 
40,275 

16,351 
19,612 
20,117 
27,431 
27,123 
42,661 

5,ai7 
7,9M 

1 

u 
tt 

« 

28 

2,719 
2,150 

6-29 
417 

'  1 

103 

45 

4.866 

I 
371  .          63 

t 

3.939 

519 
519 

645 

125 

.'iSS   1             'U 

1 

2,0*4 

505 

3,4-29 
5, 572 

2,368 

102       '2-  7'>0 

776 

1 

2,413 

m 

4,250 

220 
146 
892 

174 

1 

2,904 
3,354 

1,197  !        278 
2,410  j        5K4 

fl 

•2.  675 

713 

5,519 
3,776 

If 
0 

« 

ft 
ft 

460 
1      800 

39 

536  ■        133 

1 

5,988 

1 

14.441 

2. 546 

9,101  1    2,107  i  10,570  !    2,320 

2.187 

550 

:W2, 905 

5(.  996 



1,746 
1,300 

225 
193 

1 

1 

2.S,  33.') 
32,248 
15,350 
80,969 
20.896 
26, 376 

33,248 

26,571 

46, 467 

•31,703 

'55,9.70 

4,691 

1 

50 

57 

4.4C0 

1 

3,503 
5,259 

882 

506 

2,600 

2>2 
111 
382 

670 
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1,1S2 

888 

238 

an 

1 

1      * 

3,841 
4,265 

5,  on 
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« 
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^ 
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S3 
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1 
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348, 113 
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1 

. 

4.792 
6, 569 
9('>0 
2.091 
6, 472 
3, 372 

1,338 

^ 

247 

79 

441           141 

1     I 

2,169 
858 

^ 

;        1 

•o 

1 

1 

796 

-t 

...... 

1 

2,5^4 

"* 

***     1                 

! 1 

15 

4 

1.079 

tl 

J 

247 

79 

441 

HI 

1 

15 

4 

21,256  ' 

1 

8. 274 

1 

•Includes  4,903 pounds,  valued  fit  51.312  lor  Aprfl,  from  countries  other  than  United  States. 
'Includes  12,859  pounds,  valued  at  S3.(»6bfor  May,  Irom  countries  other  than  United  States. 
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It  is  suid  l>v  old  niert'harits  in  San  Juan  that  al>oiit  twenty  years  ago 
much  of  the  l>iitter  rcreived  frotu  the  States  was  packed  iti  50-pound 
tubs. 

Table  5. — ExporU  of  butler  and  olgomargarine  from  the  thiUd  tSttttrt  to  Porto  ifieo, 

1S6&:190U 


YeiLf  t'n«le'1  June  SO— 

Butter. 

01comaqr»rtiie. 

QUBHtlt.V. 

Value. 

Quaatiiy. 

Value. 

lg65 

93,880 
116,846 
128,378! 
140,778 
212,128 
186,940 
188,791 
239,776 
276,009 

251,706 
152,420 
196,497 
145,765 
131,357 
172,291 
215,891 
880,480 
209,938 
164,456 
270,864 
168,884 
411,583 
169,620 
11S5,H1*3 
119, 4ir. 
245,646 
151,450 
199,449 
306,332 
160,535 
154,072 
160, 34« 
191,038 
68,425 
108,557 
109,210 
103,417 
63,835 
139,774 
102,914 
20.655 
S3<  625 
18,900 
45,700 
26,825 
247,397 

16,889 
22,296 
S,440 
23,619 
31,12« 
27,317 
26,386 
80.898 
47,766 

92,236 
48,301 
46,786 
35,696 
42,527 
45,906 
49.744 
73,964 
38,013 
39,600 
62,057 
3t,924 
71,277 
23,  M6 
21,870 
19,472 
39,296 
26,371 
32,683 
42,939 
22,906 
19,967 
26,059 
20,514 
10,204 
13.711 
12, 042 
13.533 
9,780 
21.456 
12.448 
2,764 
4.009 
2.407 
8.169 
6.282 
34,170 

.PMHMff. 

IkjQar$, 

1856                                                                .**           .     **.     .» 

1867 :....„-. .,... 

isss .,*..•....... 

1869 

1860... , 

1|$1,,           ,     ,^     .     

1862 

1863 

„   .1 

186-1.... , ...*.....».. 

CJ 

(•) 

1S65 , , , 

1806 ..«.»** 

1867 ..». 

1868........ , 

1809., ...., ., ,„ 

1870 ,.,., 

1871 . . 

1672. 

1873 

1874 

1875 

1S76. ...,. 

1877 

•• 

1878 , 

1S79 

1880 , 

1881 

1882 

1883..      ......  ,  .  ..     . 

1884.,.. , 

1885 .- 

1880...... 

180 
50 
12,60t» 
W,429 
68,010 
59,100 
2l\70O 
43,670 
76,534 
110,515 
18,440 

20 

1887  ......   ..  .........        ......                           .., .... 

« 

1888... ..,  .. 

l,t!27 

1889. 

9,890 

18y0,., 

}^,Ovl 

1891 

c.  r4S 

1882......... 

2.4ta 

1898.., ,,, 

6,458 

1894 , 

10,  ISI 

1806... ,. 

13,641} 

1896 

1,738 

18t7.„. ,. 

1880 , „.. 

** 

1890..-....- 

204,891 

219,140: 

]€8,646 

22,909 

1900.... 

22,7?$ 

1901 *. 

16,98ii 

»£xport4  to  Porto  Rico  not  reported  ceporatvly.  but  wUb  thtxte  to  *'S|Miulj»lt  West  ludtea.'* 
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The  statistics  of  exports  .since  1886  are  of  special  interest,  an  in  that 

year  the  oleomargarine  law  went  into  effect  and  thereafter,  if  not 

before,  the  qnantities  of  butter  and  oleoniargarine  exported  have  been 

kept  sepunitely  and  probal»Iy  accurately.     Thus  statistics  are  available 

which  the  Porto  Kican  reports  of  imports  do  not  supply.     From  them 

it  appears  that  the  shipment  of  oleo  margarine  from  the  States  to  Porto 

Rico  did  not  amount  to  much  until  188K^  in  which  year  the  export.s  of 

butter  and  oleomargarine,  respectively,  were  191,0:^38  and  12,tlU0  p<nind.s. 

From  that  3"ear  exports  were  more  or  less  irregular,  but  the  quantity 

of  butter  rapidly  decreased  and  thcamountofoleon^argariue  increased. 

la  VJiK)  the  figures  were  for  butter  2<>^825   and   for  oleomargarine 

219,140  pounds.     Alxjut  the  close  of  the  calendar  year  1901  a  Porto 

RiL-an  internal  revenue  tax  of  10  cents  per  pound  was  declared  \ipon 

oleomargarine,   and   traffic   in    the   article   was   immediately   almost 

stopped,   cheap  butter  taking  its  place.     In  lOiJl  the   quantities  of 

butter  and  oleomargarine  sent  from  the  States  to  Porto  Rico  were, 

res{»ectively,  247,8147  and  ltjS,t;l5  pounds. 


METHODS   OF   BITSINESS. 


For  many  reasons— one  of  the  chief  of  which  is  the  lack  of  refriger- 
ator facilities  in  the  transportation  of  butter  to  Porto  Kico  and  for  its 
storage  after  arrival — it  is  necessary  to  conduct  the  butter  business  in 
a  manner  ver}^  different  from  the  practice  in  this  country. 

Small  packages  are  desired  which  will  retain  their  contents  regard, 
less  of  high  temperature  or  other  unfavorable  conditions,  and  tins  are 
general!}'  used.  Tbe^'  are  packed  into  cases  holding  about  100  pounds, 
with  sufficient  sawdust,  rice  hulls,  or  similar  material  to  keep  them 
from  rubbing  together.  The  cases  are  stenciled  with  the  statement 
that  they  are  to  be  kept  in  a  cool  place  and  sldpped  as  ordinary  freight. 
Importations  are  generally  irregular  and  at  long  intervals,  Some 
importers  and  retailers  lay  in  stock  enough  at  one  time  to  last  two, 
three,  or  even  six  months.  It  was  noted,  however,  that  an  importer  of  a 
comparatively  high  grade  brand  of  Danish  butter  receives  a  shipment 
of  al>out  1,000  pounds  regularly  every  month,  Porto  Kicnns  have  not 
become  accustomed  to  the  use  of  ice  and  it  is  a  st^aree  and  an  expensive 
commodity,  as  has  been  stated  elsewhere.  Therefore  ice  boxes  are 
not  kept  in  grocery  stores,  and  the  butter  is  held  after  it  arrives  in  the 
same  way  as  other  canned  and  bottled  goods  (PL  LI\\  tig.  1).  This 
would  be  sufficient  explanation,  even  if  there  were  no  other,  for  the 
very  poor  ffuality  of  the  butter  on  the  market.  The  fact  that  l)utter 
deteriorates  wdien  held  in  a  warm  place  seems  not  to  be  appn»ciated  by 
those  who  handle  it,  thougli  sometimes  a  merchant  w^ould  admit  that 
stock  which  had  been  on  his  shelves  many  months  was  spoiled.  One 
such  fjerson,  who  kept  a  store  in  the  country  and  was  a  fair  representa- 
tive of  many  others,  otTered  to  the  writer  a  small  can  of  spoiled  French 
butter  at  an  exorbitant  price.     He  explained  that  it  was  bad,  but  it 


H 


i 


n 


332 


LU    OF    ANIMAL    INDU8TBY 


[*d  to  him  to  reduce  tl 


to  hiisten ' 


hud  apjparentl}^  never  orciirroa  to  nim  to  reciuce 
the  8alc  of  such  goods  before  thej  were  entirely  useless.  Thus  it  is 
shown  that  the  price  attached  to  an  article  is  not  necessarily  an  indi- 
cation of  its  quality,  though  it  may  have  been  an  indication  at  a  pre 
vioua  tLuie. 

PACKAGES. 

The  higher  priced  hmndn  of  butter  which  are  used  almost  exclu- 
sively by  well-to-do  familicH  are  generHlly  packed  in  tins  liolding  less 
than  1  pound,  in  which  the  butter  can  Ijc  conveniently  allowed  to 
remain  until  it  is  UM»d,  After  Ix'ing  oix^ned  and  when  not  on  the 
table  these  cans  are  usually  kept  in  the  coolest  pai*t  of  tlie  house^ 
which  is  upon  one  corner  of  the  filter  .stone  where  the  temperature  h 
perhaps  between  70-^^  and  80^  F;  (Sometimes^  the  butter  is  sc*rved  on 
tlie  table  in  small  cups,  which  is  the  most  convenient  way  of  handling 
such  a  soft  substuiice.)  Clieap  butter  also  arrives  in  «inall  tins,  but 
most  of  it  is  in  tins  holding  aV>out4J  or  alxnit  9  pounds,  and  sometimes 
as  high  as  28  pounds,  Tliese  larger  {mckages  are  sold  to  the  fewlarg^ 
users,  such  as  hotels,  or  opened  in  the  stores  where  their  contents  arts 
disposed  of  to  the  poor  in  1  and  2  cent  bits. 

It  is  custoiuary  for  the  small  cans  to  Ik^  made  with  convenient  open- 
ing devices  allowing  the  top  to  be  rendily  removed  by  tearing  off  a 
narrow  strip  of  tin  around  the  can  an  eighth  or  a  quarter  of  an  inch 
from  tlie  top  by  means  of  a  small  key  which  accompanies  the  CJin. 
ITie  larger  cans  sometimes  have  the  same  opening  device,  and  are  fitted 
with  wire  bails  so  that  they  become  small  pails  when  opened.  It 
not  usual  to  find  the  package  lined  with  any  material,  as  cloth  or' 
paratiin  paper,  or  to  find  its  inner  surfiu^e  coated  with  paraffin. 

It  is  esix^cially  noticeable  that  the  European  packers  are  using  very 
attractive  looking  cans,  and  they  are  so  well  made  that  a  leaky  one  m 
seldom  setui  (PI.  LV,  fig,  1).     They  are  finished  with  various  colors 
of  lacquer  and  with  more  or  less  printing  and  designs  upon  theuu 
Sometimes  paper  laV^eb  ai*e  idaced  on  the  tops  and  lx>ttomSj  which  ai^ 
protected  by  the  projecting  sides.     One  shipj>er  of  high-grade  butter 
has  his  name,  address,  tl)e  year  of  packing,  and  the  words  ''Pure  but- 
ter'' imprinted  in  the  bottom  of  the  tin.     Frequently  each  package  of 
the  best  grade  of  butt^^r  is  neatly  wrapped  ifi  paper,  and  in  one  case 
there  was  found  under  the  wrapper  a  folded  paper  on  which  were 
statements  emphasizing  tlie  merits  of  the  butter.     An  expert  tinsmith 
describes  the  making  of   some  of   the  best  foreign  cans  as  follow^: 
They  are  made  from  216-pound  (to  a  20  by  2S  box)  charcoal  tin  plate. 
The  side  seam  is  soldered  inside  and  out.     The  top  and  bottom  are  set 
in  and  double  seamed  on  w^itliout  solder,  or  the  top,  which  is  put  on 
Ijefore  the  can  is  tilled,  may  be  fastened   with  soaking  solder.     All 
seams  are  generous — ^that  is,  enough  tin  to  make  a  good  joint.     Two 
partial  incisions  about  onefourth  inch  apart  extend  entirely  around 
the  can,  the  upj>er  one  Ixjing  about  one -eighth  of  an  inch  from  the 
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top,  A  free  end  of  tho  narrow  strip  Ix^tween  those  incisions  prot rubles 
at  the  side?  seam  to  he  attached  to  the  opening  key,  which  is  turned 
Inick  onto  the  body  of  the  can,  tearing  the  8tnp  off  and  winding  it 
upon  it.self.  The  cover  ia  supported  after  the  removnl  of  the  strip  hy 
a  movable  band  of  tin  inside,  the  can  and  hold  in  place  liy  a  ^swag^e 
fittii^  a  con*esponding  groove  around  the  body  of  the  can.  Thi^  band 
h  stamped  and  has  a  tongue  on  one  end  which  fits  into  a  slot  on  the 
Either.  Another  method  of  supporting  tho  cover  i**  to  have  the 
naterial  from  whieli  the  siden  of  the  can  are  to  be  made  folded  hack 
itself  at  the  line  where  tJie  tup  is  to  be,  dropping  about  one-half 
rich  close  to  the  l)ody,  then  turned  upward  again  to  the  t<»p  of  the 
in.  The  partial  incisions  are  in  the  paii  extending  upward  from  the 
&t  turn  and  the  top  is  attached  to  the  same.  When  the  strip  is 
amoved  the  top  rests  upon  the  first  turn, 

Moflt  of  the  American  caim  seem  to  l>e  made  in  the  same  manner  as 
be  liest  European,  except  they  are  not  so  well  nmde.  They  have  a 
beap  appearance,  aud  are  too  often  found  with  gi'ease  or  salt  upon 
lie  outside  of  the  seams,  showing  that  they  are  leaking.  Frequently 
[leir  finj.sh  is  most  unattmctive,  which  is  due  to  poorly  applied  lacquer, 
jMper  labels  attached  to  the  sides  or  ends  which  are  nmtilated  and 
sligiired  by  hard  usage,  rust  six)t^,  and  dirt. 

QUALITY   AND    PRICES. 

The  color  and  salt  content  of  the  best  butter  sold  in  Porto  Rico  iire 
same  as  in  the  best  in  the  States;   but^  judged  by  American  stand- 
no  butter  of  high  quality   was  found  on   the  island,  with  the 
tception  of  two  or  three  bn\nds  which  have  been  introduced  from  the 
States  within  the  past  few  months.     When  good  butter  is  canned  and 
f posed  to  high  temperature  for  a  period  of  a  few  weeks  or  longer,  it 
Bterio rates  in  quality.     The  best  of  it  has  a  peculiar  flavor  which  is 
mt  to  one  accustomed  to  fresh  goods,  although  it  is  not  olijec- 
ii  •  to  many  who  have  long  been  using  it  and  perhaps  have  never 

>wn  anything  better.  It  tastes  like  old  butter,  but  it  is  quite  free 
from  the  sharp,  rancid  flavor  which  is  sometimes  found  in  old  butter; 
equently  it  suggests  the  flavor  of  old  pressed  cheese.  From  thi6 
»mparatively  high  tjuality  all  grades  are  found,  down  to  the  lowest, 
rhich  is  almost  indescribable  on  account  of  its  repulsive,  putrid  eon- 
ition.  Goods  of  intermediate  quality  are  sold  in  largest  quantity. 
They  are^  of  course,  cheaper  than  the  best  grades,  and  this  is  the  chief 
reason  for  their  selection,  though  it  must  be  stated  that  some 
?orto  Ricans  actually  seem  to  relish  luitter  with  t lie ''high  flavor" 
which  is  due  to  a  greater  or  lesser  degree  of  decomposition.  They 
mve  never  had  anything  difi'erent  and  might  not  recognize  the  fresh 
product  of  a  good  creamery  as  pure  Imtter.  There  is  little  doubt, 
however,  that  they  would  very  soon  show  a  prcferenee  for  good  but- 
&r  if  it  were  otl'ered  to  tbeni  at  a  price  which  they  could  aff'ord  to  pay. 
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Prices  vary  widely,  the  retjiil  extremes^  hriiitr  75  eciits  mid  uIjou 
cents  per  pound*  Frequently  several  different  l>randj?  from  ditferentj 
countries  are  sold  in  the  same  retail  store.  The  I  jest  grades  are  coiii*t| 
monly  Hold  ut  50  cents  for  a  can  holding  alKjut  IH  ounces.  Mowt  of  the 
butt^^r  is  sold  at  oO  to  40  cents  per  can  of  a  little  less  than  1  pound,  or  ia » 
1  or  2  cent  bits  from  larger  cans,  as  has  been  elsewhere  stated  (taldc  0)J 
The  tins  seldom  hold  full  pounds  or  half  pounds.  The  shortage  in* 
sonic  cases  is  sufficient  to  niake  the  actual  jjriee  nmch  higher  than  tho» 


Flo.  201.— Fae  ffUaUe  til  the  top  of  ft  run  of  Spaiiissh  butter.     (Full  Mze.    The  origliuO  In  l\HMivii 

tfoUl,  birtck,  iind  whftt'.) 

nominal  price,  The  short  weight  is  intentional  on  the  part  of  .some- 
packers.  It  is  also  due  to  the  long-time  practice  of  certain  European 
shippers  of  packing  or  claiming  to  pack  oidy  4<X)  or  200  grams"  in  a 
tin,  and  these  sizes  are  freely  olfered  as  1  pound  and  one-half  ]K>und, 
respectively. 

DANISH   BUTTER. 

With  rare  exception  the^  best  quality  of  butter  has  long  been  supplied' 
from  Denmark  (PI,  LV^  fig.  1).     That  country  has  earned  an  enviablej 


453.6  {^nium  =  l  pound. 


enviaoiej 


FtG.  2.— Same, 


Fig.  2,— French  Butter  in  Glass  Jars  and  a  small  Tin. 

Tho  pii|»t'r  liil>fl  till  the  tlu  is  dl»ti(f*in*«l  hy  rtisit  spots. 
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utation  as  the  producer  of  a  hi^^li-fjnide  butter,  which  most  people 
'orto  Kico  think  eiin  not  ponsiljly  he  improved  upon.  The  quality 
lifferent  Danish  lu'ainls  \s  quito  uniform.  Tlie  butter  m  geoe rally 
•e  or  less  off  in  flavor,  but  there  is  little  doubt  that  all  of  it  was  of 
h  quality  when  packed.  The  writer  does  not  recall  having  Hi^en  a 
of  Danish  butter  so  spoik^l  as  to  l>e  repulsive,  and  this  can  hardly 
said  of  an}^  other  couiitr^^'s  product  found  on  the  Porto  Riean 
•ket.  Danish  butter  (see  Nos.  1  to  13,  table  G)  is  alwa\'s  in  tins 
generally  of  sizes  intended  to  hold  400  or  200  grams,  but  contain- 
,  in  fact,  a  few  grams  (5  to  7  per  cent)  less.  Chemical  analyses 
w  it  to  be  pure,  though  sometiuies  its  fat  content  is  a  little  low. 
cost*  delivered  in  San  Jul::i  or  Ponce  varies  from  39  to  46  cents 

^he  foliowing  copy  uf  an  invoke  of  Dariisli  butter  receive*!  at  San  Juan  shows 
III  III  erf  >us  iteme  of  expense  connected  with  its  importation: 

Im     [Faosimik'  of  labc*!  ou  top  of  ctin,  Including  trat1o-mark,  h  shown  hcrt*.] 
H  Cable  address, ;. 


!  oj  is  coMCif  of  DanUh  bulkr  in  lijts  shipjttd  jxr 
JuaHf  Puerto  Hico. 

[The  weight  i»  only  approximiited 
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No. 

67 

uan 

oa'sa 

oRioo 

60^01 

[fljabuTR 

mni 

72/73 

74/81 

t  case  fteleclod  qual.  A  liS  tin*  i\  2  lb,,  25  tltij?,  tU't  60  ll>«*  ^  tSd.. .. 
2  ciwsts  eclectt'd  qiial,  A  ftO  Miik  &  1  lb.,  lOO  litis,  iiel  100  lbs.  @  lfl|d. 
2  case*  selected  quft!.  &  100  tim  A  i  lb.,  200  tina,  luH  lOOltia.  @  ISrJ 
10  caaes  selected  qua!.  &  50|tiii«  A  400  gr.,  500  UnH,  net  per  ti»  15c1 
2  Gases  Bclcetcd  qual.  £l  25  tins  A  800  gr.,  50  tln«,  net  pvr  tin  27d... 
a  cases  seletrtcHi  qimL  A  100  tins  A  200  gr.,  ftOO  tins,  tiit  iH^r  tin  »id. 


Frelghi  and  cMrge«  to  San  Juftu  ...  — 

Marine  Insurmjce  to  Siiii  Juan,  JCi'iii  i^,  i^er  txnt. 

GroKs  weight  111  kilos,  «79. 
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E,  A  O-  E. 


(Signed  by) 
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le  following  Ptatement  of  another  itiiportatifm  i^f  Duiiis^h  bntter  was  furnished  by 
iding  merchant.     It  is  uf  t^!r|»ei-ial  int^re^t  at^  ^liowInK  iteai8  of  expense  alter 
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per  iOO-gram  tin,  which  m  sold  at  retail  at  45  to  55  cents  in  the  larger 
cHies,  2W-g^nmi  tins  hi^mg  retailed  at  25  to  35  cent*.  Prices  ar« 
umimII  V  hi^^her  in  ymall  towns,  whfre  very  little  of  this  gTa(ie  of  butti^r 
ijs  d  where  valuer  have  not  become  readju!:4ted  amce  the  chiuige 

ot  curi\'ucy. 

FREKCH  BUTTER. 

Little  Frciich  butter  m  found  in  Porto  Rico,  as  is  shawn  by  the 
statistics  of  imports  (PI.  LV,  %.  2)*  In  one  of  the  best  store$i  in 
Sau  Juan  a  brand  packed  in  glass  jarn  was  on  sale  at  75  cseatB  per 
jar,  which  held  a  full  pound  (No.  '23^  table  <>).  This  butter  cost  the 
importer  practically  50  cents  per  pound  at  his  stoi'e.  Its  quality  is 
undoubtedly  hi|,^h.  A  very  pour  article  of  French  butter  wa>*  found 
in  a  country  store  (No.  21,  table  6).  It  was  in  a  small  tin,  contain- 
ing less  than  7  ounces,  and  labeled  '*gtmranteed  pur^,"  The  retail 
price  was  30  cents  and  the  butter  was  found  to  contain  a  preservative. 

SPANISH   iJiD    ITALIAN    BUTTER. 

Many  tins  of  butter  from  Spain  and  It^ly  were  exnmified  and  all 
found  to  be  verj'  inferior — of  such  low  grade  that  most  Americans 
would  prefer  to  use  no  butter  at  all  (figs,  1*04  [p.  334]  and  205  [p.  337]) 
(see  Nos.  31  to  4t»,  table  ti).  These  were  generally  short  weig-ht.  low  in 
fat  content,  and  preserved  with  boric  acid,  Spanish  and  Italian  butters 
cost,  delivered  in  Porto  Rico  and  dut\'  paid,  25  to  30  cents  per  tin 
containing  12  to  15  ounces.  The  retail  price  of  such  a  package  is 
from  30  to  40  cents,  and  half  sizes,  20  cents.     Higher  prices  obtain  in 

arrival  al  Saa  Juan.  No  explanation  is  ^iven  for  the  apparent  collection  at  duty  on 
a  larger  quantity  of  butter  than  is  shown  to  have  been  imported: 


Jkmice,  17  ca9e§  of  butler,  from  ■ 


PiEUTo  Rico,  Jiny  ^,  1901* 
-,  trporUTB  in  Coptn  h  a^CTi,  per  S,  S. '  *  Sardinia.  *  * 


>,  25  i\n»  of  2  potindfi,  at  15d.  per  pound 
41)0  tins  of  400  K^iuos,  at  15d.  per  Un 
800  yiuiof  200i^rani»(,  ni  8]d,  ptT  tin 


PrciEfht  to  Sad  Juan  luid  expenses 

H  All  time  Insumuc^G  (cxchatii^c  it  t  ft.  00) 

Expenses  at  San  Jujin: 

CUEtoms  declaration  foua. 

lAghtenge 

C'lLfiage 


Avenge  cost,  lit  'Mi  cetiU  pft  }ri»iiiid 
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%l\  towns.  Much  of  this  butter  is  m  tiii8  holding  several  i>ounds, 
and  uumy  aru  oponiHl  in  th<>  stores,  as  has  l>een  described.  The  lii>x?l5 
on  the  tins,  referring  to  qutditv  of  content'^,  are  often  misleading,  A 
Spanish  hnvnd  (No.  41,  ttible  i\),  hilx^led  *'The  Flower  of  Astiirias, 
St^lected  Butter/'  and  stalling  at  rebiil  at  30  cents  for  15  ouncesj  waa 
found  to  contiiiD  a  preservative  and  neurlv  HO  per  cent  of  miter. 


.  aO&i^F&c  slmUti  ol  u.  pttpcr  latjel  ou  the  top  ol  &  can  oj  UilIjuu  butier.    { Full  nitm,) 
(WhUf  }'uifi.r,  biue ink.) 


UXITKD   STATES   BUTTER. 

Butter  from  thi^  States  occupies  a  lovv  position  in  the  niarkeU  of 
PoitrO  Kico.  There  seems  to  have  been  no  persistent  effort  to  intro* 
duce  a  good  article,  and  no  small  effort  to  sell  a  poor  one.  Accord- 
ing to  a  leading  New  York  exporter,  it  was  the  pnictice  several 
years  ago  to  rcwork  and  color  farm  dairy  butter  and  send  it  to  the 
Tmpics,  the  price  being  about  10  cents  per  pound.  When  the  price 
of  this  class  of  butter  rose  on  account  of  the  development  of  the  reno* 
vated  butter  Imsiness,  oleomargarine  was  introduced;  and,  until  a  few 
months  ago,  when  that  was  practically  excluded  by  an  jutermil  reve- 
nue tax  of  lo  cents  per  pound,  oleomart^arine  constituted  the  !nilk  of 
shipments  from  the  States  (see  table  5).     Its  quality  may  be  imagined 
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from  the  fact  that  much  of  it  was  sold  iit  \fhole8ule  in  Porto  Rico  for 
k\ss  than  10  cents  a  pound  and  at  rebiil  for  uliout  J 4  cents.  And, 
further,  the  methods  followed  hi  iti?  sale  iiia^'  be  ioiugincd  from  the 
fact  that  many  Porto  Ilicans  now  think  the  term  '^mantcquilla  ameri- 
cana''  (American  hiitter)  mean^^  clicap  oleoiiiargarinc.  To  them  the 
idea  that  good  butter  could  come  from  the  United  Statcn  h  absurd. 
With  the  exception  of  very  little  oleomargarine  which  is  now^  jsold  iu 
evasion  of  the  tiix  law,  and  probably  kss  upon  which  the  t^ix  has  beon 
paid,  that  article  has  been  repkced  by  cheap  }mtt(*r,  nuich  of  which 
retiiils  as  low  as  16  cents  per  pound.  Some  enterprising  exporters 
have  succeeded  in  getting  a  low-price  product  by  using  very  infc^rior 
goods  as  a  basis,  afid  incorporating  a  large  quantity  of  watt^r,  salt, 
casein,  and,  in  some  instances^  glucose.  Chemical  analyses  show  that 
little  of  it  is  wliat  is  known  as  renovated  butter,  also  that  preserva- 
tives are  not  commoid}-  used  by  American  packers  for  tliis  trade  (Nos. 
61  to  92,  table  6).  "  I 

There  was  such  a  wide  difference  irj  the  character  of  buttn-r  seen  at 
different  times  under  the  same  brand  that  it  was  suspected  different 
grades  were  being  sent  out  in  the  same  package,  which  pi-actice  has 
since  been  adniitted  by  a  leading  shipper. 

The  wholesale  price  of  AmericaJi  tinned  butter  in  San  Juan  varies 
from  12  to  34  cents  i>er  |K)und/  The  retail  price  of  different  brands 
is  supposed  to  be  between  15  and  45  cents  per  j)ound,  hut  on  aeeoimt 
of  short  weights  they  are  generally  10  to  20  per  cent  higlier  than 
nominah  JIuch  of  tliis  butter  is  sold  through  commission  merchants 
who  receive  it  on  consignment.  Practically  all  of  it  is  in  tins,  and  a 
large  proportion  of  the  tins  hold  several  pounds*  Labels  can  not  lie 
depended  upon  as  truly  describing  the  quality  of  the  butt<!r  to  which 
they  are  attached. 

A  leading  exporting  house  in  New  York  sends  butter  to  Porto  Rico 

•  The  followiJig  copy  of  an  invoit:e  of  butter  imported  from  the  United  States  ehowa 
tlie  diHerent  items  of  expense  incurred: 

Sak  Juan',  p.  R. 

Ineuk'^  of  fhiimuitl  o/  AmirUnn  biUter,  5  coiim  qf  t«  S4b.  paekof/et brand.  . 

TotaL  160  iMHmc3,%  at39cent3... ,.......* ifi2  4oJ 

Freigni,  extra  5  ptTcvnt.. .....*. , '  ■"*•■■'*• Ilio  1 

Ii]i!«ufiitice  ijollcy ..-.----.—      .  ■ 

Notary  lee,,,,. ^ ^ 11^!!"" "I"* ••— JJ  I 

"^—    8.»j 

OoniiuIiBloii,  li  per  LCtit,. ,, ., , ,..., ^  ^  flj 

I  months'  Interest  at  6  per  ecnt  per  annum *i  iS 

Exchange  in  N«w  York.  { TK-r  ctnii,,.  "A7.;;;I;;..^!"^":^:;::;;;:;:;"::::;;;;:;;;;;::;;:::;:    S! 

Expenses  at  Snn  Juan.  V   R  •  **' '^ 

u;z!'^g'^^^^':'!.'tr™"f.=*»•K« i? 

Cartage  ..  ""*'*"***•*•••*'»■'*•--•«-•.••.•.•••...•...•*•.»•-•..•••.*•*•«*»(,*.»,»»*-       » l*i 

(Average  co.t»i «,.«,,  pe,j„„,,p„^^^j  '^^ 


EIGHTEENTH    ANNUAL    REPORT, 


339 


in  .small  neatly  decorated  tins,  marked  **  Fancy  Tabk;  Butter"  (No*  65» 
iatle  tJ),  and  hearing  the  pieture  of  nn  eii^lr.     A  vnn  containing  154" 


Fio*  200.— Fact  Mint  lie  of  the  U^j*  ft  a  van  s.f  Dnnish  biiltur.    ( Full  al«e.) 
(Tin  is  yt'lluw;  leuens  art  Lliick.) 


FlO.  307.— FiACKliuHe  or  llie  top  of  u  vnn  nf  AmcHi'iin  bnlkT,  imUnllng  Dttuhli.     (Full  idte.) 
(Till  h  yelluH  ;  If  iters  arc  blarL.) 

ounccis  of  this  butter  retailed  in  San  Juan  for  ^10  cents,  the  wholesale 
price  being  21  cents.     It  was  found  to  contain  practicully  8  v^^  <ytx!^ 
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of  glucose^  which^  with  an  excess  of  water  and  salt,  left  less  than  69 
pt»r  Clint  of  fat.  The  same  concern  furnishes  a  Witer  quality  of  but- 
ter in  i>mall  tins  which  are  made  to  imitate  cloisely  a  well-known  hnind 
of  Danish  butter  (figs.  206  and  207).  It  is  labeled  '*  Finest  in  the  World, 
200  grams,  Prime  E^^tates  Butter,  Packed  in  Copenhagen,  N,  Y./'  but 
the  letters  '*N*  Y/'  are  very  incon^pieuou^s,  and  when  the  attention  of 
one  storekeeper  was  called  to  them,  it  was  amusing  to  hear  him  insist 
that  they  stood  for  DcnmarkI  The  tin  contained  only  1713  grams^  or  J 
(>  ounces  of  butter,  A  mert*hant  who  handled  a  considei>ble  quantity 
of  this  brand  admitted  that  the  chief  reason  for  its  sale  w^as  that  most 
purchasers  sup|)osed  it  to  lie  fi"om  Denmark;  he  himself  never  used  it, 
but  purchased,  at  a  higher  price,  Danish  butter  for  liis  table.  Its 
quality  was  much  inferior  to  the  best  butter  on  the  market,  though 
it  %vas  better  than  most  other  American  butters  in  his  market^  and 
chemical  analysis  showed  that  it  contained  no  adulterant.  It  cost  in 
New  York  28  cents  per  (shoit)  4(X>-gram  tin  and  16  cents  per  (short) 
200-gram  tin.  These  are  sold  for  40  and  20  cents,  respectively,  in 
Ponce  and  for  more  in  small  towns. 

Another  exporting  house  in  New  Y'ork  sends  butter  to  Porto  Kico 
in  tins  w^hleh  hold  less  than  54  ounces  (Xo,  70,  table  6),  and  whichj 
retiijl  in  interior  towns  as  high  as  20  cents.     A  different  brand  is  sent" 
in  tins  holding  177  grams,  or  6i  ounces,  which  retails  in  small  towns 
as  high  as  30  cents  (No.  74,  table  (>)*     The  same  ambitious  conceruj 
sends  out  butter  in  pails  holding  from  4  to  5  pounds,  and  hibeledl 
*'Pure  Yellow  Goshen  Butter,  Sui>erior  Quality,  La  Favorita''  (No. 
78,  table  6).     Analysis  shows  this    butter  to  contain  about  10^  p(»r 
cent  glucose,  8^  per  cent  ash,  iSk  per  cent  water,  and  less  than  «j2  pt^r 
cent  fat.     It  is  sold  at  wholesale  in  San  Juiiu  for  16h  cents  per  pound 
and  at  retail  for  25  cents. 

Some  packers  think  tliat  the  picture  of  a  cow  on  a  tin  of  butter  is 
necessary  to  its  sale,  and  certain  ones  have  adopted  for  this  purpose 
an  exact  t*opy  of  the  picture  of  a  Danish  cow  apj>earing  on  brands 
already  sut^'cssfully  introduct'd  from  Deiunark  (tigs.  208  and  20l»), 

A  large  nuinl>er  of  circulars  were  found  which  had  Iwen  sent  out 
from  a  New  York  house  to  advertise  two  brands  of  butter.     As  isj 
usual  when  previous  shipments  have  not  been  creditable,  emphasis  isl 
laid  on  such  statements  as  **  lately  the  quality  of  these  bi^nds  has  been 
greatly  impro\  ed/'     They  are  guaranteed  to  lx>  absulutely  pure,    Onoj 
bnuid,  said  to  contain  ''a  little  salt''  and  to  l>c  suited  for  nilddle-chiss" 
customers,  was  found  by  analysis  t^  contain  8.26  per  cent  of  ash  and 
only  74.44  p?r  cent  of  fat  (No.  84,  table  6).    Quotations  on  these  but* 
ters  were,  in  March,  in  New  York  City,  21  and  2U  cents  per  [wund 
tui,  or  4  cents  less  in  5qK>und  tins.     The  btter  wei'e  retailcHl  in  San 
*Hmri  at  30  cents  jxm'  pound,  the  retailer  stating  that  he  paid  26  cents, 
wnie  merchants  said  these  brands  were  not  lit  even  for  cooking. 
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PIW 


coy5 


Fiu«  20S,— FiVe  {dmllc  of  tofi  irl  n  run  *>f  Ininish  buUer.     <;[tetluct!d  aixe.) 
(White  paper,  blue  ink. )    \  Nam*'  n(  pucker  fttultted) 


WlB,  aw,— File  dmitc  i>f  top  of  a  can  uf  Am*>ricfim  butUrr.     ( Fiill  »i*c.> 
(WUlte  prtper.  bJue  ink. )    (Name  of  packer  omitt»jd,> 
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A  so-culled  Anievicjin  croanioiy  company  sells  a  product  descril>ed 
on  the  package  as  ''Pure  Butter,''  and  liavini^'  tlu-  picture  of  an  eagle 
dif-plaved  (No.  71),  table  0).  The  thi  coiitiiius  about  4  pounds  of  a 
Hubstanee  that  is  neither  butter  nor  cheese,  being  two-fifths  fat,  two- 
fifths  water,  and  one-fifth  easotn,  sugar,  etc*,  the  last  consisting  largely 
of  added  glucose  and  starelh 

Enough  to  show  the  practices  of  some  shippers!  As  the  goods 
described  constitute  a  large  portion  of  the  shipments  from  the  States 
to  Porto  Kieo,  it  is  not  strange  that  Auieriam  butter  has  an  unenvi- 
able reputation  on  that  island.  Some  argue  that  Porto  llicans  want 
cheap  butter,  and  a  good  article  can  not  be  furnished  for  what  they 
are  willing  to  pay.  To  a  certain  extent  this  would  be  true  for  any 
section  of  almost  any  country,  and  it  is  willingly  admitted  that  much 
cheap  butter  is  denuinded,  lait  this  is  no  defense  for  such  business 
methods  as  have  l>een  described,  bringing  dishonor  to  a  great  industry.* 

Two  brands  of  American  butter  in  tins  were  found  which  were 
undoubtedly  of  high  quality  when  packed,  but  had  deteriorated  on 
account  of  long  exposure  to  high  temperatures.  One  was  in  the 
United  States  Army  Subsistence  Department  (No,  61,  table  6),  and 
Tvas  sold  to  the  few  civilians  who  were  permitted  to  buy  at  44  cents 
per  pound.  Another  was  found  in  a  San  Juan  store,  having  been 
imported  a  long  time  previous.  Its  quality  was  not  high,  but  had 
been  preserved  somewhat  liy  a  small  quantity  of  brine  which  sur* 
rounded  the  }>ntter.  But  little  of  this  l>rand  was  sold,  the  price  lieing 
5  or  10  cents  under  Danish.  It  was  introduced  through  the  efforts  of 
the  United  States  Department  of  Agriculture  soon  after  Porto  Rico 
caine  into  the  possession  of  this  country. 

Another  brand  of  high-grade  butter  from  the  States,  sold  in  white 
porcelain  jars,  is  referred  to  elsewhere  (p.  $60.)  Some  of  this  goes 
to  the  Army,  and  it  seems  to  give  better  satisfaction  than  any  other, 
but  it  also  is  found  to  deterionite  when  held  too  long.  It  is  packed  in 
jars  which  hold  2  pounds  and  cost  in  New  York  73  to  80  cents;  deliv- 
ered in  San  Juan,  81  to  88  cents,  retailing  there  forJ^I,  and  in  one 
small  town  where  it  wiis  found  at  §1»25  per  jar.  The  package  is  an 
ex]>ensive  one,  beav}"  and  bulky.  The  merchants  handling  this  brand 
claim  it  has  a  better  body  than  any  other  American  bnind  they  have 
seen,  and  is  far  superior  in  quality  to  the  numerous  bnmds  which  have 

*  Since  iW  above  wa^j  written  a  law  has  gane  into  etfect  whidi  requires  butter  of 
«*rt»in  de^'ribed  grades  and  kind«  to  l>e  made  under  government  snpervision  and 
plaiul}'  labeled  **adiikerati'd  butter/*  Thin  will  hereafter  indude  compounds  and 
pre  pa  rat  ion  p  of  butter  each  bs  some  ol  tlio^e  de»cril>e<l  aWve  and  compel  them  to  be 
dcHigiiiiteil  ^^adulterated/'  Attentitai  is  calle<l  alf»o  to  the  authority  (^iven  t*»  the 
Ik^partmc^nt  of  Agriculture  to  examine  butter  intende<l  for  export,  and  this  m  now 
l>eiu|?  done  whenever  roque^ited  by  ship^iers.  All  butter  thus  examineil  and  found 
of  hi}^di  quality  h  plainly  marked  by  official  certificates.  Ai>plicatiou  for  certili cation 
ehould  be  made  to  the  I>epartaient  of  Agriculture  by  persona  exjwrtiug. 
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been  offered  to  tbern.  Some  think  it  has  not  a**  good  body  as  the  Dan* 
ish,  and  any  it  **goe8  to  pieces'"  in  the  hottest  weather  unless  kept  on 
ice.  Soon  after  the  writer's  arrival  in  San  Juan  ^ood  l>utter  wiis 
placed  on  sale  by  an  American  meat  company"  that  controls  the  only 
commercial  refrigerator  between  New  York  and  Porto  Rico  and  oper- 
ates refrigerating  plants  in  San  Juan  and  Ponce.  Thin  concern  received 
a  shi|mient  every  fourth  week.  They  had  previously  sold  oleomarga- 
rine, but  that  was  discontinued  when  the  10-eent  revenue  tax  Avas 
imposed.  Their  butter  was  in  l-pound  prints,  wrapped  in  parchment 
paper,  and  sold  at  30  cents  per  pound  wholesale  and  40  cents  retail. 
In  their  refrigerator  facilities  this  concern  has  an  advantage  over  all 
others. 

A  favored  few  prominent  residents  of  San  Juan  obUiin  their  butter 
supply  through  the  stew^ards  of  ships  from  New  York,  This  is  only 
by  private  arrangement. 

Prior  to  the  writer's  visit  to  Porto  Rico,  a  few  small  lots  of  selected 
butter  were  sent  there  Ijy  this  Department  for  trial,  but  not  with  much 
success.  The  Spanish  merchants  receiving  them  did  not  know  how  to 
handle  the  butter,  and  it  was  allowed  to  deteriorate  while  in  their 
hands.  A  little  of  it  was  in  5-ponnd  boxes,  which  were  handled  in  a 
unique  w^ay.  They  were  stored  on  a  shelf  in  the  store,  where  the  tem- 
perature was  often  above  SO'"'  F.,  and  one  box  at  a  time  was  removed 
to  a  small  ice  chest  for  use  as  the  butter  was  needed  for  sale.  It  was 
supposed  that  if  the  Imtter  was  cold  and  bard  when  sold,  nothing  more 
could  l>e  desired,  and  that  no  harm  could  come  to  it  if  allowed  to  stand 
in  a  warm  plare  so  long  as  the  boxes  were  not  opened.  While  the 
butter  sent  from  the  Department  w^as  fresh  it  was  readily  sold  at  40 
cents  per  pound,  which  was  very  satisfactory,  considering  the  diffi- 
culty of  introdu<'ing  any  new  brand. 

Samples  of  numerous  brands  of  butter  were  purchased  in  the  upen 
markets  of  Porto  Rico  and  sent  to  the  Department  for  examination. 
Most  of  them  were  analyzed  l>y  O.  E.  Patrick,  dairy  chemist  of  the 
Bureau  of  Animal  Industry*  The  lal>els  on  the  packages,  size  of 
packages,  prices  paid,  chemical  composition,  etc.,  are  shown  in  the 
accompanying  table.  A  few  Imtters  purchased  in  St.  Thomas  and 
Cul>a  and  treated  in  the  same  maimer  are  included  here  for  purpot}Cs 
of  comparison  (table  6). 
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85 


8G 


Labo- 
ratory 
No. 


22748 
22749 


22750 


22751 


22752 
22753 


22754 

22755 

22756 
22757 
22758 
22759 


22760 
22761 


22762 
22763 


22764 


Orig:ln. 


Denmark 
....do 


....do. 


.do... 
.do 


.do 
.do... 


.do., 
.do.. 


.do.. 


.do... 


...do. 


....do.. 
France  . 
....do... 
...do 


Italy.... 


....do. 
....do. 
....do. 


...do. 


.do. 


Description  of 
package. 


Tin,  pale  yellow... 
Tin,  amber  lacquer 


.do. 


Tin,  yellow  paint. 
do 


Marks  on  packajre  re- 
ferring to  qnauty. 


do 

Tin,  red,  gold 

trimmed. 
Tin,  yellow  amber. 
.....do 


Preserved  pure  butter 

Preserved  pure  butter; 
selected  quality. 

Oioicest  selected  but- 
ter; guaranteed 
pure. 

Prime  Estates  butter. . 

Prime  Estates  butter 
(oleomargarine). 

Prime  Estates  butter. 

Preserved  butter 


Tin.  light  purple... 


Tin,  yellow  amber. 


.do. 


Tin,    light-yellow 

amber. 
Tin,  plain 


GlasH  jar.. 
.....do.... 


Tin,  wine  color . 


do 

do 

Tin,    light    wine 
color. 

Tin,  dark  purj^le... 


.do. 


P*reser\'ed  pure  butter 
Preserved  pure  butter; 
selected   butter  of 
choicest  quality. 
Selected  butter;  choic- 
est quality. 

Selected  quality;  pre- 
served pure  butter. 
.....do 


.do. 


Butter ,  gua  r  a  n  t  e  e  d 
pure.    (French.) 

Superfine  table  but- 
ter.   (French.) 

do 


Butter  from  pure  milk 
for  family  une,  espe- 
cially for  export. 
Excelsior.  (Span- 
ish.) 

....do 

....do 

Selected  butter;  nat- 
ural color;  prime 
quality.    (Italian.) 

Finest  selected  Lorn- 
hardy  butter. 

....do 


Claimed 
welgbtof 
contents. 


200  grams, 
net. 

200  grams. 
do.... 


i  pound 


(1  pound?). 


Full  weight  80 
40 


(1  pound?), 
....do...., 


(1  pound?) . 


(J  pound?). 


Place  of  pur- 
chase. 


Catania,  P.  R  .. 
San  Juan,  P.  R. 

Santiago,  Cuba 


NearCayey,P.R 
Habana,Caba. 

San  Juan,  P.  R 
Ponee.P.R... 

St.  Thomas 

do 


Cienfuegos, 
Cuba. 

do 

SantJagD^Cuba 
Uabaxia,Caba. 
Salinas,  P.  R 
San  Joan,  P.  R. 

do 

do 


85  do 

40   do 

nO  I  Manati,P.R. 


20     San  Juan,  P.  R. 

I 

20    do 


Note.— For  footnotes,  see  i>agcs  350  and  351. 
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! 

"2 

i 

o 

5f 

1 

1 

1 
1 

a» 
o 

1 

Use  of  linings  in 
package. 

Chemical  analysis.* 

1 

i 

4 

< 

8 
X 

1 

On  the  fats. 

6 

1 
§ 

6u 

!! 
11 

51 

0Z8.^ 

Gm«.»> 

Gms.^ 

Gm«.«> 

Perct. 

PcrcL 

Pcrct. 

Perd. 

Perct. 

l;    6.90 

281.6 
512.0 

2.0 
10.0 

85.6 
126.3 

None 

12.04 
11.72 

84.27 
83.64 

1.37 
1.18 

2.32 
3.61 

61.8 
61.0 

2 

13.58 

Cheese  cloth  on 

top. 

3 

6.87 

278.5 

9.0 

8;}.  3 

Paper  on  top  and 
bottom. 

li.U 

82.58 

1.10 

3.03 

52.0 

4 
5 

6.85 

275.0 

0.0 

80.3 

None 

12.62 

83.09 

1.64 

2.75 

51.3 

61    7.41 

291.0 

11.0 

80.5 

None 

15.02  i  81.16 

1.32 

2.50 

51.6 

71  13.86 

520.0 

11.0 

120.3 

Cloth  on  top  and 

13.12  '  W.07 

1.10 

1.71 

51.4 

K 

bottom. 

9 

13.48 

506.5 

22.0 

122.5 

None 

15.48     79.39 

1.62 

3.61 

51.9 

10 

7.88 

818.0 

0.0 

94.0 

do 

12.79 

81.70 

L68 

3.83 

61.2 

•  •••• 

11 

6.76 

268.2 

15.7 

76.0 

Cloth  on  top 

12.06 

83.42 

1.00 

J    3.52 
{•3.34 



51.7 

■  .•«• 

12*    7.27 

289.0 

9.0 

82.5 

Cloth  on  top  and 
bottom. 

12.90 

78.08 

1.62 

J    7.50 
(•7.31 

51.5 

13      7.33 

278.2 

9.0 

70.0 

do 

12.56 

83.87 

1.77 

1.80    

51.6 

.  .  ••• 

21      6.81 

266.0 

.2 

1 
72.5  I  None 

11.06 

83.06 

1.92 

J3.96    

49.5! 

7? 

1 
1 

23 

16.51 

733.0 

U.O 

251.0 

Tin  foil  and  pa- 
per on  top. 

12.22 

82.08 

1.60 

4.10 

49.9    

31 

5.73 

226.0 

4.5 

63.0 

Paper  on  top  and 

15.50 

81.78 

1.12 

*1.60 

60.3  j 

bottom. 

32 

12.21 

458.8 

1.5 

lU.O 

Cloth  on  top 

17.32 

78.28 

1.60 

2.80 

61.6 

33 

34 

12.28 

468.0 

0.0 

119.0 

None 

16.76 

78.14 

1.78 

J3.32 

60.1 

85 

7.90 

299.0 

0.0 

64.5 

Cloth  on  top  and 
bottom. 

13.70 

82.20 

1.56 

d2.54 

61.6 

S8 

Note.— For  footnotes,  see  pages  3.'iO  and  3ol. 
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Table  6,— Butter  9old  in  Porto  Eico,  Si.  TltomaHf 


No. 


Orinrlu. 


DesLTlptkm  of 


Markii  on  package  re- 
fcrriiig  tu  fjuttlity* 


Claimed 
weight  of 
contents. 


Place  of  puf- 


41 


51 


22765 


Spain. 


22766 

227*17 
22766 

2270D 

22770 

22771 
2277i 

22n3 

22774 
22n6 

22776 


.do. 
.do. 


....do. 
....do. 

....do. 


Netlicr- 
landft. 


Can&da. 
....do.., 


P  o  r  I  o 

Hlco. 

....do.., 

Onba  ... 


Tin,  ptde  lemon, 
fancy  liibcl  on 
MiOc,  picture  oihI 
rvdborderontop. 

.....do 

TiTi,to|3irt;'i]^bhick, 
tiTirt  preon;  sidcii 
ditto  and  lemon. 

Tin.red  tfiUU'lten, 
black  trimming. 

Tin,  silver,  ljron«? 
trfmming,  bliick 
IcttcrP. 

Tln^  ditto,  jind  red 
and  yellow 
stripes  on  ^Ide. 

Ti n, gray, bloc  trim ' 
Diing^rcd  iitidfill- 

Tin,red,giUlcttcix 

{ Bottle,  ^miOlHara- 
pic  from  bmkcn 
pAckoge.) 

....do 


The  flower  ol  the  As- 
tuxios;  selected  but- 
ter,   (Spunlnh.) 


do _. 

Selected    bntter. 
(Spiinish.) 


(1  pound?). 


Ban  Juan,  P.  R. 


Selected   Al    Uultcr. 

(Spanish,) 
*icniiJnevo\4  "frbiLitter, 

tSpiiiusb.) 


d© 

Cayef,  P.  R . 


Habana,  Cuba . 
Ban  Juan»  P,  R, 


Suleetcd  butler. 


tiuiirunterd    pure 
c renin  butter. 

Ex trii  finest  runadlao 
butttT. 


.do, 
,do. 


22777 


22778 

2-i771> 
227ft0 
2S4>7« 


United 

Stale«. 

....do.., 


....do... 

....do... 
....do  .. 
....do 


Tint  plain,  paper 

liilwl. 
Tin  ( bill Uy}.p»i per 

label. 


Till,  tbJrs  umber... 

Tin,     bronie    top, 

red  litbel. 
Tln,red,iflUlettcr>^ 


Creamery   butter   In 

tins. 
Creamery  butter fpfuu 

pure  I  reiim. 


Selected  butter. 


Cclebmted  (able  bill- 

Icr. 
Fancy  table  butler .. 


i 


....do...... 


.do. 


25 


►76 


*m 


....do. 


Hilbana,Cuba  . 


Monzani  llu, 

Cuba. 
St.  ThomKs 


91 


Porto  RJco. 


1  i>aund.... 
.....do...., 

Ipound.net, 


ManzonUUn 

Cuba. 
San  Jitmi,  P  R. 

....do 


.....do 

^nlJagD,  Cuba 
San  Jtian.P.R. 
....do 


54 
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and  Ctiba^jiiwiageg,  priecif,  anali/gfs^  etc^Continueds 

m 

i 

a 

5 

fi 

t 

2 

i 

1 

bo 
c 

1 
l 

i 

■c 

Use  of  llninffa  In 
package. 

Cht in ieiil  analysis.'                                       H 

1 

t 

i 

.c 

Onihelat^              ^ 

hi 

1!  1 

11     1 

Oct.* 

Gms.^ 

Gflw> 

Omt^ 

Perd. 

J¥rd, 

Pt^d. 

Pcrd. 

B^ct. 

1 

41 

14,  W 

624,0 

0,0 

96,5 

Cloth  on  top...... 

29.(12 

W.86 

1.52 

M.00 

49.7 

J 

42 

43 

^ 

13.87 

474,0 

4.0 

80.0 

Cloth  on  top  and 

34.  SO 

80.48 

1.18 

3.38 

».»   ■ 

bottom. 

1 

44 

12.60 

4A0.O 

0.0 

^-lo 

Cloth  on  top...... 

13.71 

82.15 

1.66 

*2.4« 

i.%9 

'/r,9           M 

46 

13,62 

476.5 

1      0.0 

S4,0 

Cloth  on  top  and 
bottom. 

15.14 

80.  »4 

1.78 

2.14 

49.3 

26.9     ^^H 

m 

ia.06 

4B8.0 

0.0 

110.5 

do............ 

17.62 

80.22 

i.oe 

r    1.08 
{    ..1»2 

]■■'" 

61.4 

1 

61 

Ift.m 

«75.6 

a.o 

124.0 

Paper  od  top  nnd 
boiiom. 

14,18 

83.60 

1,32 

*1.00 

B3.7 

28.0      ^^B 

63 

7.80 

2»6.fi 

0.0 

79.0 

None .......1 

12.67 

81.96 
82.33 

L27 
2,23 

4.10 

J    5.52 
1  •  6, 32 

0. 70  ' 

51. 2 
51.6 

J 

Brwlceti  piieloige-. 

54 

£6 
61 

m 

4.14 

Much 

....  .do 

'64,7 

37,50 
20.60 

18.88 

•».48 

'27. 9 

50.70 
75.  «6 

81.28 

87.48 

'2.S 

1,05 
1,16 

.D8 

1,00 

'4.6 

1.76 
1,97 

8.86 

2.04 

V 

do 

61.4 
5L3 

62.7 

51.2 

27.8                1 

,.._do 

1&.82 
24.33 

558,5 
886.0 

21.0 
•232,0 

109.0 
104.0 

None. 

PiLmffln  on  tup; 

^B 

butler  wrapped 

^^^H 

^m 

in    paper    and 

^^^1 

^B 

Btirro muled   by 

^^^1 

^m 

brine. 

H 

1 

6a 

64 

15.00 
15.35 

rj35.  u 
554.0 

1.0 
4.6 

109.0 

iiao 

Noni: 

9.30 
22.  B« 

88.06 
66.72 

1.62 

7.81 
i7.00 

1.12 

18,88 
•13.73 

.47  ' 
.62 

60.1 
61.1 

'  ■ 

do.. 

1 

55 

15.42 

641.0 

1.5 

103.0 

.....do 

17.45 

68.38 

8.80 
f7,90 

5.37 
•5.08 

48.3 

26.7               1 

1 

oe 

17.  (KZ 

74.87 

3.44 
»i2.n 

5.17 

1 

H 

1 

For  rootaottts,  B^e  t*Hge»  361)  mud  361, 

1 

S48 


Tablr  ^.—BuUer  mM  in  Pwio  BUsa,  8t.  TkeiMM, 


Labo- 
ratory 
No. 


I 


Origin. 


Description  of 
package. 


Marks  on  package  le- 
f erring  to  quafittj. 


Claimed 
welglit  of 
oontents. 


I 


Place  of  pur- 
chase. 


67 


22781 
22782 
22783 


United 
Stotes. 
...do.., 


22784 
22785 

22786 

22787 

22788 
22789 

22790 

22791 
2279*^ 
22793 
22794 


....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 

....do.. 

....do.. 
....do.. 


Tin,  yellow  paint, 

black  letters. 
Tin,  bronze,  paper 

label  on  top. 

do 

do 

do 

do 

do 

Tin,  tapering, 

bronze. 
Tin,  bronze,  paper 

label  on  top. 
Tin,  bronze 


Finest  In  the  world; 

Prime  Estates. 
Preserved  pure  butter; 

choicest  quality. 

....do 

....do 

do 

....do 

....do 

do 


SOOgnons.. 


i pound. 


.do. 


.do. 


.do. 


...do. 


.do. 


Tin  pail,  bronze, 
large  red  label 
on  side. 

do 


Pure  yellow  Goshen 
butter;  superior 
quality. 

....do 


...do... 


.do.. 


.do... 


8i  I  22795 
S4  ■  22796 

I 


.do... 
.do... 


85 
86 


.do. 


22797 


22798 


22799 


..do. 


....do.. 


...do... 


Tin,  bronze,  blue- 
paper  label. 

Tin,  bronze,  red 
label. 

Tin,  bronze,  pink 
top. 

do 

Tin,  bronze,  light- 
gray  top,  red  and 
blue  letters. 

do 


Pure  butter.    (Span- 
ish.) 
Creamery  butter 


Superior  Goshen  but- 
ter. 

Fine  butter.  (Span- 
ish.) 

.....do 

A  pure  butter  of  su- 
perior quality. 


.do. 


Tin,  bronze,  paper 
label  on  top. 

Tin,  red  and  gold.. 


Tin    pail,  bronze, 
big  red  and  blue 
label  on  side. 
KOTE.— For  footnotes,  see  pages  STiO  and  351. 


Preserved  pure  Amer- 
ican butter:  selected 
quality. 

Cream  butter  of  first 
quality  for  families. 
(Spanish.) 

OleoraBrgarine 


.do. 
.do. 
.do. 
.do. 
.do. 


20 


80 


Near  Ponce, 

P.R. 
San  Jua,n,P.R. 

Santiago,  Cuba 

....do 

....do 

San  Juan,  P.  R . 

.....do 

SaUnas,P.R... 

San  Juan,  P.  R. 

Cagiaa8,P.R... 
Santiago,  Cuba 

San  Juan,  P.  R. 


do 

Guayama,P.R 

Sta.  Isabel,  P.R 

Santiago,  Cuba 

San  Juan, P.R. 
do 


60 


do 

Habana,  Cuba . 

San  Juan, P.R. 
Santiago,  Cuba 
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349 


B 

[3 

H 


e.oo 


e.4t 


1= 


Gnu.* 
23^.0 

241,  ft 


19 


if 


L&      ««.5 


Ueii  of  11ll}|]«4  ifi 


..do,. 


.-do..... .. 


CliemLciil  mmlyi^b.^ 


if 

m 


Prrd. 

ms3 


11. 10 


1^*7 


J^\m 


1.20 


.78 


I\reL 
2.14 


l.W 


2.3fl 


Onttielkta. 


fa  Sf 

I" 


J^dt 


M.S 


51.7 


Al.S 


II 


:sfl 


1? 


0.02 
11.22 

&ai 

7.67 


511.  A 
244,0 

4£1.& 

217.0 
2fl8,n 


m»     2,352.0 


l.'klT 

li.51 

0.@6 
7.37 


325.0 

3,903.0 

54&.0 

Z7L5 
230.5 


0,0 
4.5 
0,0 


0.0 
0.0 

0.0 

'OO.O 
0.0 

11.0 

1,0 
0.0 


110. 9 
fi7,0 

66.0 

80.0 


245,0 
04.0 

210.0 

7fl.O 

TJ.O 
71.0 


....do. , 

Papt*ron  top. 


....do. 


do. _...^. .*..., 

do...^...^...... 

do............ 

....do...,. 

Clotk  OD  top  atii] 

Cloth  QD.  boitom . . 
Cloth  on  top  nnd 
bottom. 


7.32 

mo« 

10,0^ 

mo2 

3S.S3 

»27,I0 
11.  S8 

11.  oe 

11.96 
15.48 


m.m 

i0.fj3 

85.  ei 

60^44 

40.  se 

fl2.!££ 
^.06 

m.m 

74.44 


.74 

l,Oi 

1.40 

l.£6 
[    ^.S4 

[  Up  IS 
[^10.60 

19.  so 

*15.50 

13. 1& 

1.^ 

1.48 

1.04 

i.ao 

1.82 


t9i 
2.84 
2,0G 

3.02 

2.19 

7.20 

•7.08 

3.B8 
«8.30 

12.05 
*12.00 

4.02 
X80 
2.52 
1..V2 

a  2a 


!■• 


.J^S 


!■• 


51.  S 
51.  S 
52.9 

51.0 

52.4 

4S.1 

50.2 

50.  T 
51,0 
51.0 
52.5 

51.3 


26.2 


m.% 


m5 

25,5 


7.42 


13.60 


(se.l8 


Nono  , 


494.0 


2,0T».O 


0.0 


2.0 


106.0 


^O.O 


.do. 


E^HftOT  on  top  mid 
boltom. 


13.82 


11.24 


82.  tS 


3.16J 
6  2. 20} 


v.m 


1.20 


3.74 


2.55 


0.6S 


51.5 


5L0 


H4 


8.3 


Note.— For  footnotes,  see  pnges  350  nud  351. 
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Tablr  Q,—BuUer  ^old  in  Porto  Rioo^  SU  ThomoMf 


i 

Lftbo- 

mtory 

No. 

Ori^n. 

PeHoription  or 

Mitf  k  on  packftire  re- 
ferring to  quality. 

anlmed 
weight  of 
I'entenjji. 

1 

o 

t 
1 

Place  of  pur- 
chme. 

6 

\ 

AS 

22800 

22801 
22802 

23809 

Cniteil 

8Utak 

....do... 

broken  poctLagc, 
do...... 

a*, 
•eo 

Hatmna^Cubft. 

SautiagOj  Cuba 
Hfkbana,  Cuba . 
Ponce,  P.  R... 

8i 

90 

90 

91 

....do... 

do 

91 

92 

....do."- 

do,. 

120 

IT? 

*^*thz  analyses  were  made  upon  the  enllre  cuntents  of  tlie  cans,  i.  e.«  the  butter  mid  free  brine  roii]-> 
blned,  except  with  No«.  #2  and  79,  where  the  amount  of  free  brine  was  large, 
>*  1  ounce  —  2B.3&  gmmfi;  1  pound  =  453.6  gramR;  100  graniM  =  3.5;i  ounc^^  or  0.22  pound. 
'Sodium  chloride. 

*  Boric  acid, 

*  Per  pouud. 
fTbls sample  was  accidentuny  overturned  and  *pflled  (In  a  wooden  tmy)  itfter  having  Iweii  melted  '' 

and  shakon  preparatory  to  nmvlyHis.  It  wjiis  imme<]iHlely  recovere*!,  uppurently  without  material  low  ^ 
ol  one  constituent  more  than  anather,  and  finaiyxed  in  duplicate.  Tlie  figures  are  believed  to  repr^ 
aent  very  closely  the  composition  of  the  sample  before  the  nccident,  bul  because  of  the  ttccidenl  the 
analysifl  la  reported  merely  a«  an  upproximttte  one.  A  remafkuble  property  of  this  «ample,  due  io  Iti 
enonnoiis  amount  of  water,  wom  ob*LTved  In  preporing  it  f<»r  analysis,  L  e.,  while  «lmking  and  oool»  1 
lug,  after  Imving  molted  it,  it  did  not  reassume  the  appearance  of  butter,  but  remained  a  watery  or 
mUky  liquid,  containing  miApended  parades  of  butter,  Beforo  tbo  Lrentment  do  extraordinary 
amount  ol  free  brine  had  been  observed.  Thlfi  t>elmvior  of  the  earn  pic  ^o^esta  the  so^adled  botter 
produioed  by  one  of  the  batter  Increaseia,  sncb  ha  ''black  pepsin.'^ 
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and  Ouha—packageSy  prices j  analyseK^  etc. — Continued. 


Ji 

^ 

Chemical  imnlysls.' 

i 

*e 

i 

On  the  l&tn. 

e 

g 

1 

^ 

p  -!■ 

is 

1.- 

1 

Uce  of  linings  In 

s 

0 

2s 

i| 

6 

l» 

1^ 

1 

1         1 

package. 

5^     ; 

iSii 

II 

1 

^ 

5 

X 

t-* 

d 

Mn 

1 

1 

f 

1 

1 

1 

i 

1 

1 

F' 

Oat.* 

Gmty 

CjKlt.'' 

Owi)i> 

ptfd. 

Petct, 

I^d. 

JVfcf. 

JWcl. 

m 

Broken  pajcka^c. 

11.02 

12.42 
10. 13 
12.  S2 

hgfi.54 
S2.61 

1.02 

1.06 
1.23 

2.  OS 

2.15 
2,10 
3,73 

fiO.5 
55,7 

m.9 

BO 

91 

.„„t]a.„ 

2.1 

fK? 

do._ 

K"  Glucose."    It  apparently  includes  1  to  1.3  per  cent  of  cane  sugar,  probably  added  with  the 
glucose. 
»» Glucose. 
•Starch. 

k  Oleomargarine. 
1  One-half  pound. 
"For  butters  introduced  by  Department  of  Agriculture,  see  pages  367-^50. 
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EXPERIMENTAL   SHIPMENTS  OF   BTTTTER  FOKWARBED   BY 

UNITED    STATES    DEPARTMENT    OF    AGRlCtJliTURE    TO    PORTO 
RICO. 

While  t)u5  writer  wtis  iti  Porto  Rico  several  8!tuill  shipments  of  the 
best  1>iitter  obtainable  were  forwarded  to  him  for  the  purpose  of  i*how- 
ing  exactly  what  were  the  transportation  facilities  and  in  what  condi- 
tion such  butter  would  reaeh  its  destination,  also  to  assist  in  forming 
an  opinion  as  to  the  opportunitj"  to  develop  a  trade  in  this  kind  of 
goods.     Definite  and  satisfactory  informiition  was  obtained  along  these 

les. 

At  this  point  it  is  proper  to  acknowledge  with  thanks  the  many 
courtesies  of  Governor  Allen;  Hon,  G,  W,  Whitehead,  collector  of 
customs;  Colonel  Buchanan,  Major  Swift,  and  other  officers  of  the 
Army;  Mr,  Herbert  G,  Ogden,  and  other  officers  of  the  United  Stiites 
Coast  and  Geodetic  Survey;  Mr,  Butler,  agent  of  the  New  York  and 
Porto  Rico  Steamship  Line;  Messrs,  Boulton,  Bliss,  and  Daggett,  New 
York  agents  of  the  Red  ''D'"  Line;  Jlr,  H.  G,  Guimaracsy  vice-presi- 
dent of  the  San  Juan  Ice  Comjmny,  and  others,  who  were  interested 
in  the  success  of  the  efforts  of  this  Department  and  gladly  assisted  in 
every  possible  way. 

TRANSPORTATION    FACILITIES, 

Tlie  only  regular  service  l>etween  the  United  States  and  Porto  Rico 
(at  the  close  of  the  year  1901)  is  from  New^  York  City  to  San  Juan. 
The  ships  of  two  lines  sail  on  alternate  Saturdays,  and  about  fi\  e  days 
are  required  for  the  vo^^age.  The  steamers  of  one  line  make  only  a 
short  stop  at  San  Juan,  where  the  part  of  the  cargo  for  Porto  Rico  is 
removed  with  the  aid  of  ligliters;  thence  th<*y  proceed  to  South 
Americiin  |>orts.  The  steamers  of  the  other  line,  after  stopping  two 
or  three  days  at  San  Juan,  where  they  have  the  use  of  a  large  covered 
pier,  go  to  Ponce,  and  sometimes  call  at  other  poii^s.  This  line  also 
runs  small  coasters  from  San  Juan  to  all  island  ports  about  every 
week. 

There  are  irregular  sailings  between  the  States  and  seveml  diffei-ent 
Porto  Itican  port.**,  Imt  it  would  be  impracticable  to  take  advantage  of 
them  for  shipping  dairy  products. 

FREIGHT   RAT£S. 

The  freight  rate  on  butter  front  New  York  to  San  Juan  or  Ponce  is 

12  cf^nts  per  cubic  foot  of  space  occupied,  regardless  of  how  heavy  the 
package  may  be,  and  there  is  a  miniiuum  charge  of  ^3, 

LACK    OF   ReKfiM;ERATQR    FACILITIES. 

Only  one  ship,  which  leaves  New  York  every  fourth  we^k,  is 
equipped  with  a  commercial  refrigerator,  and  that  is  jsublet  to  a  meat 
company,  hence  is  not  available  to  forwarders  of  dairy  products. 


I 
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Each  ship  has  refrigerators  for  its  own  table  supplies,  but  it  is  not 
practiciible  to  put  f reit^ht  into  thorn.  Fsiilure  to  provide  proporly  for 
Civrrjing  periyhablo  products;  is  due  to  the  fact  tbat  there  is  little 
demand  for  this  kind  of  service.  Quantities  of  food  products  are 
iiielnded  in  every  jaouth-bound  cargo,  but  they  consist  of  such  articles 
as  flour,  rice,  haiiii^,  codfish,  lard,  and  bottled  and  canned  goods,  which 
are  suppos^ed  to  keep  almost  indefinitely  under  any  conditions.  Sui^ar, 
coffee,  and  tobacco  are  the  principal  articles  coming  north.  At  the 
present  rate  of  development  of  the  agricultui-al  resources  of  Porto 
Kico  and  the  trade  with  the  States,  it  may  bo  expected  that  before 
long  shipments  of  perisliable  products  both  northward  and  southward 
will  be  piMjperly  cared  for.  The  horticultuml  interests  may  be  do- 
pended  upon  to  help  bring  this  about,  as  the  prospects  of  shipping 
early  fruits  and  vegetables  to  New  York  are  said  to  be  very  promis- 
ing. Until  better  facilities  are  available  butter  wull  have  to  be  for- 
warded in  the  ''coolest  part  of  the  ship,'*  No  one  should  be  misled, 
however,  into  thinking  that  that  is  necessarily  a  cold  place. 

Outside  of  a  refrigerator,  no  part  of  a  ship  going  to  the  Tropics  is 
very  cooh  Between  decks,  where  there  is  free  ventilation,  the  tewi- 
peratui*e  is  about  the  same  as  the  air  outside;  probably  a  little  cooler 
when  the  ship  is  going  from  a  cold  to  a  wanii  region,  and  p<M*haps 
there  is  a  slight  advantage  in  the  immediate  vicinity  of  the  ship^s 
refrigerator.  Below  it  is  liable  to  l>e  warmer,  especially  in  any  place 
near  the  boilers.  In  cold  weather,  however,  some  comijartmeuts  may 
be  so  thoroughly  chilled  before  sailing  as  to  remain  fairly  cool 
throughout  the  voyage. 

To  a  large  extent  tlie  bad  effects  of  heat  may  be  avoided  by  having 
the  butter  in  insulated  packages  and  thoroughly  cold  before  delivery 
to  the  wharf.  This  can  be  done  so  that  tlu:  !u*at  will  nut  reach  the 
butter  for  several  days  after  shipment  and  perhaps  for  the  entire  voy- 
age, as  is  shown  later.  To  give  ample  time  for  cooling,  the  butter 
should  arrive  in  New  York  a  few  days  in  advance  of  date  of  delivery 
at  the  wharf.  An  additional  advantage  of  early  arrival  is  tliat  ^ueh 
goods  are  not  liable  to  be  too  late  on  account  of  a  misconnection  en  route, 

METnOD   OF    HANDLINfi    I'ERISHABLB   FBElGnT. 

Under  the  rules  of  the  two  steamship  companies  it  is  necessary  to 
deliver  all  goods  intended  for  shipment  one  or  two  days  Iwfore  sailing. 
After  being  placed  on  the  wharf  the  goods  nnist  await  their  turn  to  be 
loaded.  Tliis  is  a  very  serious  matter  during  warm  weather,  l.K?cause 
the  temperature  at  New  York  may  be  considerably  higher  than  the 
melting  jKjint  of  butter  fat.  Special  care  is  supposed  to  t>e  taken  in 
stowing  perishable  freight,  but  too  mucli  dependence  shoidd  not  b© 
placed  upon  tliis.  It  is  not  customary  to  select  a  favorable  kK^atiun  for 
butter  with  reference  to  other  kinds  of  freight.  It  is  as  likely  to  be 
placed  beside  kerosene  oil  or  codfish  as  with  less  odorous  tY^v^^.. 
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MABK8  OK  SHIPPING   CASES. 


It  is  not  safe  to  rely  upon  obscn'anee  of  instructional  nmrkod  upoi 
shippint,^  cascH.  Stevedores  often  working  in  a  dim  light  and  i>erbups 
unable  to  read  can  not  be  depended  upon  to  heed  printed  dii'eetions  or 
cautions  on  boxes.  The  writer  was  promised  by  an  oiEeer  on  the 
wharf  that  tlie  butter  gonig  on  the  same  sliip  with  him  should  be  stowed 
near  the  iee  box  and  the  officer  marked  the  packages  with  chalk,  *'  Near 
ice  Ik>x*''  One  or  two  days  after  sailing  it  was  aceidently  discovered 
that  the  butter  had  not  been  placed  near  the  ice  box,  but  had  been  put 
between  decks  with  the  passengers'  trunlvs;  and  one  strong,  well-made 
chest,  which  contained  a  few^  small  boxes  of  butter  and  ice,  had  handles 
on  the  ends,  and  was  phiinly  nuilvcd  on  the  top^  *'This  side  up,''  was 
lying  on  its  side  with  the  cover  open  about  6  inches.  It  was  noticed 
also  that  some  i>hipping  tags  which  had  been  securely  tucked  on  a  few 
cases  for  forwarding  to  New  York  were  torn  off,  showing  the  neces- 
sity of  careful  nmrking  on  the  wood  with  a  stencil. 

CHANGES  OF  TEMPfiRATUKB  ON  SOUTHWARD   VOYAQB. 

.The  changes  of  temperature  from  da}"  to  day  on  southward  voyage" 
in  different  times  of  the  year  are  shown  by  the  following  table,  the 
data  having  been  furnished  by  the  New  York  and  Porto  Rico  Steamship 
Company : 

Table  7,—TemperaitJtre^  of  air  and  wcUer  as  recorded  between  New  York  and  San  Juan. 


Sailed  at  nwn: 
First  day— 

4  p.  m 

Mldnlghl 

fiecuittj  day— 

KcKHi ..,, 

Midnight 

TliiM  iluy— 

No^u  ..., .»»....*...-... 

Midriigiu. : 

Ptiurth  day-* 

Ni>OU , 

MtdDfght 

Fiflh  iXiiy— 

Nnon  .- 

MfdulgM 

8ixih  day  (Arrival  at  San  Juan)— 

tift.  ra 

Kfjou 

^p.m „, ,. 


York,JttnJJ. 


Air.    Water. 


28 

28 


78 


42 
72 


71 
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York,  Mar.  16. 
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^R 
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m 

62 

e& 

02 

74 
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York,  July  (L 
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op 

71 

73 
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A  Diaximiini  thermoiiieti.a'  in  a  box  of  butter  forwarded  early  in 
April  shoAved  that  tlio  Iviitter  wiih  t\xpo«ed  en  route  to  a  teniperaturc 
as  high  as  71^  F.  During  a  jnirtof  the  suiiunerthe  hottest  day  of  the 
entire  southward  \-oyage  is  the  one  a  part  of  which  is  spent  on  hmd 
before  sailing. 

DELAV    IN    eNUJADtNt!    I*UTIER   AT    DESTINATION. 

The  hardship  of  the  voyage  h  much  increased  by  the  fact  that  there 
is  considerable  deUiy  in  getting  butter  off  the  ship  at  its  destination. 
Tlie  ship  on  one  hue  arrived  at  San  Juan  at  half  past  10  a.  ul,  and 
uidosulingwas  couinu^nced  ahnost  iiiiinediately.  At  2  p.  m.  two  of  the 
Department  packages  were  found  at  different  phices  on  the  wharf,  at 
3.30  a  third  case  was  unloaded,  at  5.15  a  fourth  appeared,  and  a  few 
niiiuites  hiter  another.  This  lot  arrived  at  the  ice  plant  at  Tj.Io  p.  ni., 
having  been  exposed  to  the  heat  fully  six  hours  longer  than  was  nec- 
essary. Before  tlie  hist  two  packages  of  the  shipment  were  unloaded 
there  was  an  accident  in  the  hold,  aod  all  the  stevedores  were  ordered 
out,  to  do  no  more  work  there  that  day.  As  the  next  day  w^as  a  holiday, 
the  Ijutter  would  have  sta^^ed  in  its  warn)  (juarters  two  days  more  had 
it  not  happened  that  the  writer  was  present  and  explained  to  the  shore 
captain  the  necessity  of  finding  the  cafM?s  without  delay.  Another 
gang  was  then  sent  down  the  hatchway  and  kept  tit  work  until  the 
Department's  Imtter  was  hoisted  out*  In  order  to  avoid  an  occurrence 
of  this  kind  again,  the  matter  was  mentioned  in  a  cablegnuii  to  the 
Chief  of  the  Dairy  Division,  who  immediately  called  the  attention  of 
the  New  York  officers  of  the  company  to  it,  receiving  a  polite  reply 
from  them.  Nevertheless,  smiilar  trouble  was  exj>erienced  two  weeks 
later  upon  the  arrival  of  tl)o  next  ship  on  the  same  line.  It  reaclu'd 
San  Juan  at  G.30  a.  m.  No  one  knew  where  the  butter  had  bten 
placed  in  the  cargo,  and  it  was  necessar}"  to  wait  until  it  came  off  in  the 
regular  order.  At  2.30  p.  m.  three  eases  were  unloaded,  at  r^  p.  m. 
another,  and  at  4.45  three  more.  One  box  of  butter  was  not  found  until 
>i  p.  m*  the  next  day.  Practically  the  same  thing  occurred  with  the 
other  steamship  line.  The  ship  arrived  at  10  a.  ni.  At  H  p.  ?n.  all  of 
ttn^  Department's  packages  were  out  but  two,  and  they  did  not  appear 
until  the  next  day.  In  these  cases  the  delays  in  getting  goods  were 
due  ehietly  to  packages  l»eing  stowed  in  ditfen^nt  parts  of  the  ship. 
When  one  has  seen  a  ship  in  process  of  loading  he  can  easily  under- 
stand how  it  is  that  different  packages  of  the  same  shipment  are  not 
kept  together.  A  small  army  of  men  is  hurrying  in  and  out^  each  one 
picking  up  often  what  is  nearest  tu  hand  and  leaving  it  in  the  ship 
w^herc  most  convenient. 

A  practical  remedy  might  be  f*)r  the  shipper  to  put  some  conspic* 
uous  identifying  mark  upon  each  package,  such  as  a  band  of  paint, 
and  have  an  understanding  witti  the  ship's  people  that  such  articles 
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are  to  bo  loaded  last,  kept  together,  and  unloaded  first*  A  regular 
shipper  might  after  a  time  get  some  such  special  arrangement  to 
working  sati.sfactorily.  If  Ijetter  arrangements  could  be  made  at  both 
New  York  and  San  Jmin,  the  length  of  time  the  butter  is  exposed 
anfavorable  conditions  could  ea^sily  be  reduced  one -third. 

Custom?^  and  steamship  officers  had  not  been  accuhtomed  to  consid 
butter  a  peri^shable  product,  and  it  vfus  found  to  be  governed  l>y  tl 
Bamo  rules  as  the  Inilk  of  goods  received^  being  obliged  to  remain  on 
the  wharf  until  the  entire  ship  was  unloaded,  or,  at  least,  until  a  day 
or  two  after  arrival.  Permission  was  given,  however,  to  remove  the 
Department  shipments  as  soon  as  they  came  off  the  ship.  The  causes 
were  then  taken  as  quickly  as  possible  to  the  ice  storage  room  of  the 
San  Juan  Ice  Company  Manufacturing  Plant,  where  they  were  held 
until  withdniwu  for  use.  ■ 

As  butter  is  a  very  perishable  article,  the  st^iamship  compani^ 
should  modify  certiiin  rules  and  make  others  to  provide  for  receiving 
and  loudiog  it  as  late  as  possible  before  sailing,  and  for  dischargiM 
and  delivering  it  immediately  upon  reaching  its  destination.  ^ 

Delays  are  not  infrequently  caused,  also,  }>y  failure  of  shippers  to 
luive  all  necessary  papers  made  out  fidly  and  accurately.  On  tlik 
account  the  delivery  of  shipnients  of  perishable  productj^  is  sometim^ 
refused  by  the  .steamship  couqjanies,  and  the  goods  arc  greatly  dam- 
aged by  being  held  on  the  wharf, 
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Each  week  during  the  writer's  sta}*  in  Porto  Rico  a  small  lot  of  bu^ 
was  sent  to  him  by  the  Dairy  Division  (PL  LVI)*  It  was  intended  that 
every  shipment  should  include  one  or  two  cases  from  each  of  four 
selected  creameries  located  in  Vermont,  New  York,  Wisconsin,  at3 
Iowa,  respectively,  and  they  were  thus  constituted,  except  two  or  thi 
times,  when  some  of  the  butter  arrived  in  New  York  too  late  for  .shi| 
ment.  Twice  packages  of  butter  were  included  from  firms  that  had  pr 
vioush*  shipped  nu)re  or  less  to  Porto  Kico — this  for  the  purpose  of 
comparing  their  goods  and  method  of  packing  with  those  of  the  Depart- 
ment. With  a  few  unavoidable  exceptions,  every  lot  from  the  four 
creameries  was  examined  before  being  forwarded  by  the  official 
inspector  of  the  New  York  Mercantile  Exchange*  The  score 
always  high. 

Instructions  were  not  given  as  to  making  the   butter  which 
Depai-tment  sent  to  Porto  Rico.     This  was  left  entirely  to  the  mat 
agers  of  the  creameries,  but  special  care  in  packing  was  directed,  80 
the  butter  would  be  protected  both  from  the  heat  and  rough  handling 
en  route,  and  the  few  shipments  showed  that  too  much  emplmsii*  < 
hardly  be  given  to  this  matter. 

Some  facta  follow  regai-ding  the  manufacture,  the  scores  in  N^ 
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An.  Rpt.  B.  a.  I  1901, 


Plate  LVI. 


Fig.    !.  — EXFERtMEf^fTAL   SHlFMtNT   OF   AmEAICAN   CREAWERt    OuTTER. 


FtG.  2, -Delivering  30  Pounds  of  American  Creawery 
Butter  to  a  Grocery  Store. 
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York,  chemical  analyeie.s,  m(?thod.s  of  piicking,  cost  of  ocean  transpor- 
tation, and  condition  on  aiTU^iil  at  San  Juan  of  the  butters  from  the 
four  different  creamerici*. 

VEKilONT   BUn-ER,  1 

Milk  was  not  specially  selected.     Cream  was  not  pasteurized,  audi 
no  istiirter  was  used.     It  was  ripened  and  chiirned  at  58  '  F*     The  but- 
ter wa^  made  in  a  box  churn,  and   it  Wii8  wa.shed  once  and  worked 
once.     The  prot^ess  of  manufacture  was  exactly  the  same  as  for  the 
entire  output  of  the  creamery. 

Scores  of  the  butter  for  the  different  shipment'^  varied  from  03  jbo 
96,  the  average  being  04^,  The  chemical  analysis  of  a  single  siimple 
was — 

Water 9. 84  1 

Fat 86,10  I 

Oaaein,  sugar,  etc ,,.. 1.22  I 

Aflh  ._-. _ -.._ 2.84  I 

Total 100,00  I 

Degrees  but yro-refmcto meter  falculated  tt>  25°  C  .  - , .     50. 6  ■ 

The  butter  was  in  1 -pound  square  prints,  about  IJ  inches  thick.,  the 
top  being  marked  off  in  KJ  small  squares.  Each  print  wtxs  wrapped 
in  parchment  paper  and  inclosed  in  a  close-titting  heavy  wood-pulp 
paper  Ijox,  paraffined  both  inside  and  outside,  the  outer  coat  of  par- 
affin being  applied  after  the  cover  was  put  on,  so  as  apparently  to  seal 
the  package  hermetically.  Sixty  of  these  small  boxes  were  packed  in 
a  heavy  shipping  case,  from  the  6  sides  of  which  they  were  separated 
by  a  layer  of  wheat  bmn  about  '2  inches  thick,  about  40  pounds  of 
bran  being  used.  The  (emperaturc  was  40^  F,  when  the  butter  left 
the  creamery.  The  shipping  case  was  made  extra  strong  from  seven- 
eighths  inch  pine.  The  ends  were  reenforced,  and  the  case  tightly 
bound  by  twisted  wire.  It  weighed  !iI>out  150  pounds  gross.  The 
outside  measurements  were:  Li^ngth,  33^  inchee;  width,  18  inches; 
height,  18i  inches.  It  occupied  al>out  7^  cubic  feet,  making  Its  ocean 
freight  practically  78  cents,  or  nearly  ik  cents  per  pound  of  butter.  Ou 
arrival  the  temperature  of  oran  nearest  the  outside  was  from  71-'  to 
74^  F. ;  temperature  of  butter,  00^  to  68-  F.  The  butter  and  the  pack- 
ages always  arrived  in  lirst-class  order.  The  special  packing  increased 
the  cost  of  the  butter  in  Porto  Rico  about  4  cents  per  pound 

KIW  YORK  BCTTER.  | 

Milk  was  not  specially  selected.  Cream  was  not  pasteurized;  it  was 
ripened  with  the  aid  of  a  stiirter  at  about  7:2^  F.  from  four  to  live 
hours,  then  held  at  b'l'  F*  seventeen  to  twenty  hours,  when  it  was 
churned  at  same  temperature  in  a  box  churn.  The  butter  was  washed 
tv^ice  and  worked  once.  In  all  respects  it  was  nmde  the  same  as  the 
regukr  output  of  the  creamery. 
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Scores  in  Now  York  varied  froiii  i)0  to  94,  the  average  being  92 J* 
One  sample  wta^  aoalyzed  as  follows: 

Water... ....,.., 11.65 

Fat ..-. 84.15 

Casein, gugar, etc  ..*. ., 94 

Ash.. 3.26 

Total - 100.00 

Df preeH  but yro- refract o meter  calculated  to  25^  C , . .  • 50.  7 

The  butter  was  in  usual  1 -pound  recbingular  prints,  each  one 
wi^pped  ill  two  pieces  of  parchment  paper.  Sixty  of  these  were 
paclied  in  a  neat  hox  made  from  one-lialf  inch  spruce  or  whitewood, 
its  outside  ineasurements  being  in  length  20.^  inches,  in  width  14 i,  in 
height  9|  inches.  It,  in  turn,  was  placed  in  a  shipping  case;  the  2 
were  separated  by  a  layer  of  dry  spruce  shavings  al>out  IJ  inches 
thick.  The  temperature  of  the  butter  when  it  left  the  creamery  was 
about  40^  F.  The  outer  case  was  a  plain  box  well  made  from  three- 
fourths  inch  pine  and  bound  around  each  end  with  hoop  iron.  Its 
gross  weight  was  about  115  pounds.  Its  outside  dimensions  were,  in 
length,  25i  inches;  in  width,  19  inches;  in  height,  141  inches.  Its 
volume  was  about  4  cubic  feet,  making  its  ocean  freight  48  cents,  or 
four-tifths  cent  per  pound  of  butter.  On  arrival  the  temperature  of 
shavings  was  70"^  F. ;  temperature  of  the  butter,  C>2-  to  64^  F,  The 
packages  and  butter  always  arrived  in  first-class  condition.  One  time, 
however,  a  few  of  the  i>rints  were  out  of  shape;  apparently  the  box 
had  been  dropped  heavily  upon  one  corner  when  the  Imtter  was  a  little 
soft.  The  special  packing  increased  the  cost  of  the  butter  froni  1^ 
to  2  cents  per  pound. 

WiSCOKSiN   BLOTTER. 

Milk  was  not  specially  selected.  Cream  was  not  pasteurized;  it  was 
ri^^ened  twenty-four  hours  at  70^  F.  with  the  aid  of  a  starter,  and 
churned  at  58^  F»  in  a  box  churn.  The  butter  was  washed  twice  and 
worked  twice,  tlie  intervals  between  workings  being  twenty  minutes. 
The  butter  was  made  in  the  same  w^ay  as  the  regular  product  of  the 
creamery. 

Scores  in  New  York  were  from  91^  to  96,  the  average  being  94. 
The  analysis  of  one  sample  was; 

Water 9.73 

Fat... ._.„     87.64 

Casein^  eiigar,  etc. ,,,,., 83 

Afih 1.80 

Total 100.00 

Degrees  butyro-refracto meter  calculated  to  25**  C 51. 3 

The  butter  was  in  half-pound  prints,  and  these  were  wrapped  in 
parchment  paper  and  put  into  individual  cartons   or   paper  boxes* 
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Sixty  of  these  carton.s  (30  pounds)  were  parked  in  l>ritic  in  u  square 
tin  can,  which  was  f^urrouiided  on  4  sides  by  eorrugated  pap* a*  and  on 
top  covered  with  sawdust.  All  this  was  containecl  in  a  box  ruadt!  of 
three-fourths  inch  wcx>d,  painted  blue.  The  box  wa.s  not  bound  by 
iron  or  w^ire.  Its  g^ross  weij^ht  was  about  54  pounds.  Its  outside 
meusureiuents  were  Hi  inches  square,  16^  inches  high.  It  occupied 
nearly  IJ  cubic  feet,  making  the  freight  charge  from  New"  York  to 
Porto  Kico  practically  15  cents,  or  one-half  cent  per  jiound.  On  arrival 
the  temperature  of  the  buttta'  \aried  from  iM}-  to  75'-  F.  In  every  ship- 
ment but  one  this  package  arrived  in  good  condition.  Once  one  side 
split  from  to])  to  liottom  and  the  outer  box  was  nearly  lost  off*  This 
might  not  havo  happened  if  more  care  had  lieen  taken  when  the  top 
was  nailed  on  or  if  a  piece  of  hooj)  iron  had  been  used.  As  a  rule,  the 
laitter  was  soft  on  arrival,  though  well  contained  by  the  small  pack- 
ages. The  cost  of  this  butter  was  increased  about  2  cents  a  pound 
by  its  special  package. 

IOWA    BITTER, 

Milk  was  not  specially  selected.  The  cream  was  pasteurized;  it  waa 
ripened  with  the  aid  of  a  starter  ten  hours  at  65-  F.,  and  churned  at 
48'  F.  The  butter  was  made  in  a  combined  churn  and  worker^  washt'd 
once  and  worked  twice  with  an  interval  of  one  hour.  The  only  differ- 
ence betW'Cen  this  butter  and  the  usual  output  was  that  it  was  supposed 
to  be  a  little  drier. 

Official  scores  in  Ncav  York  were  9'2  to  i*7,  the  average  bi*ing  05, 
The  cheniist*s  report  showed — 

Wator 12.30 

Fat - ..._.. 84.28 

Casein,  sugar,  etc..**.. _. 99 

Aph , 2.43 

Total - , - ...  100 

Degrees  buty ro-ref rflctoineter  cak-alated  to  25**  C 5L5 

The  butter  was  in  usual  1 -pound  rectiingular  prints,  each  wrapped 
ill  cne  piece  of  parchment  p«^7cr.  Sixty  pounds,  in  heavy  cardboard 
boxes  holding  from  2  to  8  pounds  each,  were  forwarded  in  a  light  box 
of  three-eighths  inch  w^ood,  such  as  is  commonly  used  for  shipments  to 
New  York  City.  Except  in  the  first  shipment^  when  a  doulde  case 
was  used,  there  was  no  attempt  to  protect  against  heat  nor  were  the 
boxes  bound  b}'  iron.  The  gross  weight  of  a  box  w  as  nearly  75  pounds. 
The  outside  dimensions  were^  in  length,  IGj  inches;  in  width,  ITif  inches; 
in  height,  US  inches.  It  occupied  about  1^  cubic  feet  and  amount  of 
Ijoat  freight  was  only  20  centi^,  or  one-third  of  a  cent  per  pound.  On 
arrival  the  temperature  of  a  print  of  butter  near  the  side  of  the  box 
was  70-'  F, ;  print  near  the  center,  Olj-  F.  Thei^c  boxes  coidd  not  be 
dt*pended  upon  to  stand  rough  handling  and  they  sometimes  arrived 
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badly  broken.  One  would  have  spjmmted  into  two  imrts  had  not  some 
person  repaired  Jt  en  route  with  piece8  of  hoop  iron.  On  arrival  the 
butter  wtiii  very  soft  and  prints  hud  lost  their  symmetrical  form. 

EMALL  SHIPMENTS  IN    ICE  BOXE8.  I 

For  pui-poses  of  comparison,  almost  every  shipment  included  a  but- 
ter chest  which  carried  a  Bniull  package  of  butter  from  each  creamery 
and  a  water-tight  compartment  filled  with  ice.  Usually  the  ice  was 
all  melted  a  day  or  two  before  the  arrival  at  San  Juan  and  the  butter 
reached  there  in  no  better  condition  than  that  which  Iiad  been  si>e' 
cially  packed  to  protect  against  heat  and  had  no  ice.  In  one  shipment 
the  temperature  of  the  water  in  the  ice  can  on  arrival  was  71^  F., 
while  the  four  brands  of  butter  varied  from  62^  to  05^  F.  During 
another  shipment  the  steamship  officials  had  this  chest  carried  in  the 
icel>ox  with  the  ship's  provisions.  In  this  case  the  temperature  of  the 
butter  was  41-'  F.  on  arrival.  i 

i  OTHER   at;TTCR3  IKCLUDEP    JN    EXPEtUMKNTS.  1 

A  few  pounds  of  butter  packed  in  earthenware  jars  (see  p*  342), 
sucli  as  is  now  extensively  used  by  our  army  in  Porto  Rico  and  Cuba, 
were  included  in  the  shipments.  This  butter  arrived  in  excellent  con- 
dition, but  ill  the  opinion  of  some  dealers  the  cost  and  weight  of  the 
package  are  against  it.  Tin*  tops  of  the  jars  are  secured  by  plaster  of 
parts,  and  when  filled  with  2  pounds  of  butter  the  weight  of  one  of 
them  is  nearly  5  pounds.  The  white  jar  is  a  very  attractive  package 
and  is,  of  course,  entirely  free  from  all  suspicion  of  taint.  Each  jar 
is  packed  in  a  cubical  1k>x  of  corrugated  packing  pasteboard  as  a  pro- 
tection against  heat  and  breakage.  It  is  not  believed  that  the  butter 
is  protected  from  heat  in  this  style  of  package  as  well  as  in  some  of 
those  described  above  which  are  less  expensive.  The  outside  meas- 
urements of  a  case  containing  sixteen  jars,  or  32  jwunds  of  butter,  ta 
28  by  15  by  14  inches,  t!ie  cubic  space  oi-eupied  being  over  3  feet. 
Hence  the  freight  from  New  York  to  San  Juan  (12  cents  per  cubic 
foot)  is  a  little  over  1  cent  per  pound.  The  quality  of  the  butter  was 
excellent,  and  one  of  the  largest  houses  in  San  Juan  that  tried  it  wa3 
anxious  to  have  the  exclusive  agency  of  the  brand,  and  as  willing  to 
give  an  order  immediately  for  80  cases  a  months  and  thought  the 
quantity  would  rapidly  increase. 

A  little  butter  was  taken  also  from  a  shipper  who  already  had  some 
trade  in  Porto  Rico.  It  was  in  half-pound  and  1-pound  cans,  some  of 
which  were  found  to  leak  when  the  butter  beciune  warm»  It  was  not 
as  good  in  quality  as  the  Department's  butter,  though  nmch  better 
than  what  the  same  shipper  was  in  the  habit  of  sending  to  his  trade  a« 
fine  goods.     It  was  distrilmted  among  some  of  his  own  customers,  wha 
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were  surprised  to  koow  it  could  arrive  in  such  good  condition,  and 

they  siiid  the}"  proposed  to  have  some  of  that  kind  in  the  future  if 
po^Hible. 

KEBPING    QUALITIES   OF   THK    DKPARTMENT  BUTTKRS. 

When  held  in  the  ice  room  of  the  ice  manufiicturiat^  plunt,  the  butter 
was  found  to  remain  in  excelbnt  eoudition  from  three  to  four  ur  more 
weeks  after  arrival,  showing  the  possjibilities  of  handling  such  g^ooda 
with  present  transportation  facilities  and  cold  t?toni^e  at  the  other  end. 
The  Initter  also  kept  remarkalil}^  well  without  cokl  storage,  showing 
what  may  be  expected  from  it  when  properly  packed  so  as  to  be  easily 
handled,  though  very  soft. 

A  few  pounds  of  butter  from  each  creamery  in  the  shipment  received 
April  4  was  kept  out  of  the  refrigerator  and  ex|X)sed  to  the  same  con- 
ditions as  butter  is  ordinaril  v  sulijeeted  to  in  Porto  Rican  stores.  Notea 
as  to  quality  of  the  butter  at  later  dateei  are  as  follows: 


State  of  origin. 

AprUU.Tdavfe 
nfter  lirrivaL 

April  1$,  14  dnys  after 

lUTiVttl. 

April  23,  l»  days  alter 
arrival. 

May6.32dAV)iafter 
arrival. 

Vermont 

Very  ullghtly 

aiightJy  off  flavor 

Not    tamrld,    but    a 

Off  flaror»  bo*  not 

off  fiavor. 

slight  dbagreeablf 
flavor. 

bad. 

KcwYork 

Sliirhtly  off 

Vcryllttle  nncld 

Very    little    ranidd: 

gliffbtly    raneid 

flavor. 

•ilty. 

and     '^olly*'' 

Wteooiniilxi    (not 

Distinctly  off 

Very    Httlo    mndd; 

Sllj^hUy  rancid;  about 

Saijfbtly    rancid 

kept  til  brine). 

flavor. 

seemed  nalty. 

Mimo  n»  heA  canned 
DanlA.                     i 

and     *'oily;*' 
Baity. 

Iowa  ..........^. 

Very  elJghtly 
off  flavor. 

A  disAgroeiible  flavor, 

Rancid  and  biuh 

which  was  different 

bad. 

from  plain  mnddJty. 

These  residts  sire  in  accord  with  the  general  behavior  of  the  different 
brands  during  the  entire  time  they  were  used. 

When  the  hutter  wu.s  kept  in  cold  8torage  until  a  few  day.s  before 
use,  it  was  found  to  b«  safe  to  hold  it  two  or  three  w^eek.^,  whit'h  \s 
veiy  fortunate,  on  account  of  fluctuations  in  demand  and  di.stitno0  from 
source  of  i?upply.  When  a  merchant  has  a  trade  running  fairly  even 
from  w^eek  to  week,  he  might  find  it  entirely  Matii^fiictory  to  receive 
butter  shipments  every  other  week. 

COMMENTB  OX    PACKJ19G  ANI>  PACKAGlSfl. 

Tuo  fine  conclusions  aa  to  best  method  of  preparing  butter,  best 
form  of  packages,  etc.*  should  not  be  formed  upon  the  results  of  these 
experimental  shipments.  It  would  be  neceiisary  to  make  many  ^^hip- 
ments  of  butter  from  the  same  creamer}%  but  packed  in  various  differ- 
ent ways,  to  settle  the^^ie  points  definitely.     The  advantage  of  special 
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pHcking-  to  protLH*t  ji'»*uiiist  bfat  wiis  pkiii  enough,  there  being  a  dif- 
ferriicL^  of  nrarly  15  between  the  temperature  of  butters  packed  in 
ditrereiit  ways,  some  being  so  soft  as  to  be  handled  only  with  mueh 
diffii'ulty. 

It  would  be  a  nii8take  to  eondemii  pasteurization,  l>ecaui>e  the  only 
butter  f  I'om  pasteurized  eream  wa8  the  first  to  go  off  flavor.  Probably 
the  pastourizatiun  of  the  Iowa  butter  had  a  good  effeet,  which  was 
niure  than  overbakneed  b}^  the  very  unfavorable  eonditions  noted,  to 
whieh  it,  but  no  other  butter,  was  subjected ^  namel3%  an  extra  long 
hind  journey  and  no  special  protection  from  high  temperature. 

The  Vermont  packages  were  generally  well  liked.  Though  the}^ 
were  not  grease  proof,  several  experienced  dealers  thought  them  supe- 
rior to  any  other  package,  especially  for  n^^Q  when  the  butter  is  kept 
cold  practically  all  the  time  until  consumed.  The  boxes  are  shallow, 
and  on  this  account  the  Imtter  is  liable  to  show  the  effects  of  heat  a 
little  sooner  than  when  in  Idocks  nearer  the  cubical  shape.  It  not  infre- 
quently happened  that  the  raised  lines  made  by  the  mold  on  the  surface 
w^re  obliterated  on  account  of  the  butter  being  allowed  to  get  soft. 

The  Wisconsin  package,  which  carries  the  Initter  in  brine,  seems  to 
have  much  to  commend  it.  It  is  comparatively  cheap  and  of  light 
weight.  On  account  of  troulde  at  the  creamery,  the  shipments  of 
that  butter  were  unfortimately  stoi>ped  }>eft>re  a  spcn^inl  test  could 
be  made  to  determine  ju^t  how  long  butter  in  this  package  would 
keep  its  flavor. 

Two  pieces  of  parchment  paper  wrapped  al*out  the  same  print  of 
butter  as,  used  b^-  the  New  York  creamery,  make  a  fairly  good  pack- 
age— much  better  than  would  be  supposed,.  It  is  always  well  to 
have  l)uttcr  first  wrapped  in  a  piece  of  blank  parchment  paper,  so  that 
all  wrapj>ers  with  marks  upon  them  can  be  removed  in  case  the  butter 
deteriorates,  leaving  a  neatly  wrapped  package  to  be  sold  as  a  second- 
gmde  article  wdthout  discredit  to  the  mark. 

GENERAL  SATISFACTION    WITH    MCTTEK   fXJRWARDED   BY  THE   DEPARTMENT. 

The  writer,  as  well  as  many  others,  was  surprised  by  the  good  con- 
dition in  which  most  of  the  butter  arrived  in  Porto  Rico  and  by  the 
line  flavor  of  all  of  it.  And  the  length  of  time  that  most  of  it  retained 
Its  g*H>d  qualities  was  a  continuous  surprise.  Samples  were  sent  to 
matiy  prominent  Americans  and  Porto  Ricans  and  all  spoke  in  high 
praise  of  it.  Prof.  M.  G,  Brumbaugh,  commissioner  of  education, 
wrote: 

I  Vk'iiih  Ui  ihauk  you  very  ebicerely  for  the  flain|ile  ui  Aiueriaiu  dairy  butter  which 
you  so  kiuilly  eetit  to  my  home.  I  do  not  hesitate  to  declare  that  it  is  by  all  odcla 
the  hest  h utter  that  I  have  hatl  in  Porto  Kico.  In  fact  it  w  as  gocxi  as  the  creamery 
butti^rwbi^h  I  idjtiim«<l  in  the  Phila*kdiihia  umrkuts  during  my  rt'gide nee  thenv 
and  it  will  1>g  a  source  of  very  great  |»lL*fi«nro  to  me  aud  lo  my  family  if  some  aminge* 
menti*  could  l»e  ma^le  tlint  we  could  obtam  this  butter  liere  in  San  Juan.     The  for- 
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eign  butters  that  reach  thit*  riiarket  art«  not  to  }>e  compared  with  this  in  qnalily  or 
flavor,  and  I  s^t^e  no  reason  why  i\w  large  iron^nniption  of  foreign  l>utter  here  ehould 
eontinne  at  tht*  exj>ense  of  the  Aineririin  ilairyiiaen.  In  this  new  field,  it  seems  to 
me,  they  ought  and  eiif^ily  can  preenjpt  the  ground  and  control  the  markeL 

Hon.  G.  W.  Whitehead^  collector  of  custom^;,  wrote: 

Aeknowledging  the  receipt  of  a  sample  package  of  butter,  I  desire  to  testify  to  tlie 
excellence  of  the  arti«  le,  and  to  thank  yon  for  your  courtesy.  The  IntnMluction  of 
American  goods  into  Porto  Rico  is  Btea<lily  increasing  in  volume,  and  there  is  no 
feat  tire  of  it  more  welcome,  it  i^eems  to  rne^  than  a  prime  article  of  butter,  guch  as 
the  Department  you  repreftrent  IvAn  recently  sent  here,  1  Ijelieve  that  the  exi>eri- 
ment  will  prove  a  succetaa,  and  to  that  end  I  shall  be  glad  to  render  all  poseible  aid. 

Mr.  Bonj,  E.  TiHotk  of  the  United  States  Coast  m\d  Geodetic  Sur- 
vey, wrote  from  one  of  the  Survey's  ciiiripf?:  '*The  hiitter  is  splendid 
and  j^weet;  that  in  the  ptickages  holds  its  flavor  well.  We  have  enjoyed 
it  very  miieh.'"  This  referred  to  a  small  package  of  butter  whicJi  was 
exposed  to  tla*  heat  one  whole  day  in  shipment  from  San  Jiiun  and  had 
been  lietd  at  camp  several  days  before  use. 

Equally  favoniijlc  comiuents  came  from  Porto  Ricans,  many  of  wlioni, 
however,  did  not  at  once  appreciate  tlie  high  quality,  as  such  an  arti- 
cle was  entirely  new  to  them.  They  knew  only  of  butter  with  a  more 
or  less  rancid  flavor.  A  prosperous  and  well-infornted  wholesale  tuer- 
ehaiit  who  had  handled  Danish  butter  many  years  admitted  that  our 
butter  which  he  saw  was  much  better*  He  was  pleased  with  both  the 
quality  and  the  Vermont  package. 

INTRODUCTION   OF   BUTTEB   THROUGH   STORES. 

Although  many  of  the  leading  im|X)rters  are  at  present  tied  up  by 
agreement  or  prejudice  to  European  brands,  or  strongly  of  the  opinion 
that  no  good  butter  can  come  from  the  United  States,  there  were 
those  that  were  willing  aud  glad  to  sample  our  trial  shipments  and 
some  commenced  immediately  to  handle  our  butter.  One  firm  in  San 
J  nan,  with  connections  in  all  the  principal  cities  on  the  island,  an- 
nounced their  seeming  departure  from  a  strietl}^  importing  and  corn- 
mission  liusiness  by  a  large  number  of  postal  cards,  sent  prineipally  to 
Americans,  as  follows: 

AvuiL  3,  190L 

We  bave  just  receivcil  a  sank  pic  lot  of  butter  from  a  representative  of  the  Uaited 
Slalefl  Dei>artment  of  Agrieultiuc  who  is  in  Porto  Rico  for  the  purpose  of  introilu- 
cing  the  l>eat  product  of  American  creameries.  It  will  lie  piace<l  on  sale  to-morrow 
morning  at  40  cents  per  pound.  It  is  unquestionably  the  finest  bulter  that  has  ever 
come  to  I^orto  Rico.     We  would  be  g!ad  to  have  you  try  rt. 

And  a  little  later  postsil  cards  went  out  m  English  and  Spanish,  as 
follows: 

It  you  do  not  now  use  butter  or  you  are  dissjitisP.etl  with  what  you  are  getting,  we 
would  like  to  have  you  try  the  fink  cheamery  butter  which  we  are  receiving  through 
the  CNiTED  BTATEs  BEPAETMEXT  OF  AGBicuLTiTRi:,    It  IS  of  the  Same  quality  as  is  sold 


364 


in  the  l>e6t  stores  in  the  States  and  its  price  is  only  40  cents  a  pound*    tst  a  sample 

GRATIS* 

8i  Vd.  no  est^  usando  manteqnilla  ij  no  eerUi  cHjnfonne  con  la  que  Yd.  e^til  ol>te- 
niendo,  nosotros  deeeariamog  que  V<l.  proba^^e  la  MANTEQurLLA  D£ckilha  qne  estamos 
recibiendo  por  coDdueto  del  nEPAKTAMENTo  de  agricltltttra  de  los  b^tados  uxnxw* 
DE  AMERICA,  Es  de  la  misma  calidad  que  la  que  se  vende  en  Ids  mejores  eolmadon 
del  nolle,  y  sii  precio  eg  eolamente  40t\  la  libra,    pritebk  uxa  ubba  de  wrEtfTiiA 

GRATIS. 

A  few  .saD^ples  were  distributed  with  this  printed  note: 

We  take  pleasure  in  presenting  to  yon  herewith  a  sample  of  American  ereamery 
tmtter,  which  we  ^iarant*Nj  to  be  al>t*olutely  pure.  We  would  }^  glad  to  have  you 
try  it  ou  your  table  and  call  on  u«  for  more.     Price,  40  cents  per  iMiand. 

This  statement  accompanied  every  pound  sold: 

Thifl  butter  was  made  in  a  creamery  which  is  famous  for  the  high  grade  of  its 
product.  It  is  guarant**ed  to  be  of  first  quality.  If  you  do  not  find  it  free  from 
raniid  or  other  im  pleasant  flavor,  we  a^k  you  to  return  it  and  get  your  money  back. 
It  should  \jG  kepi  in  a  cool  place. 

The  writer  did  not  hear  of  any  butter  being  returned*  The  same 
firm  also  advertised  the  butt^'r  in  a  iiewspriper  and  in  the  street  ears. 
A  crude  ice  box  (which  was  pressed  into  service  until  a  better  one 
could  l>e  secured)  requiix^d  about  25  poimds  of  ice  per  day  to  keep 
from  00  t43  80  pounds  of  laittcr  in  good  condition. 

One  of  the  best  rettiil  stores  in  Porto  Rico  (and  owned  by  Spaniards) 
agreed  to  handle  the  laitter,  and  gave  an  order  for  a  regular  weekly 
supply.  They  put  up  severtil  large  posters  in  their  store  like  the  fol- 
lowing for  the  benefit  of  Americans  and  Spaniards: 


FINEST 

AMERICAN  CREAMERY 

BITTTER, 


Ebcaited  from  K£w  York 
EvKBY  Week 

AKD  KIPT  FKBfitt  t!f  A  RKrftKiBttATOR. 
40  CENTS  A  POUND. 


UAi  MANTEQUXLL4 
AMEKICVNA 
SUPERIOR, 

Recibtoa  Semanauients 
DE  New  Yore 

Y  COKBXIITADA  FaSSCA  KS  RKFBICKaADOB^  ~ 

40  CENTAVOS  LA  LIBRA. 


And  this  advertisement  was  inserted  in  the  daily  paper: 


AMEttlCAH   BUTTKR. 


New  butter  in  half  and  1  pound  packages.  This  biittcr  is  the  be<st  marmfactared 
in  tbe  United  StateB,  and  is  sent  as  sampks  by  the  Department  of  Agricullore  at 
Washington.     We  keep  it  in  a  special  refrigerator  for  butter  only.     Price,  40  centos. 

A  similar  advertisement  in  Spanish  appeared  in  a  Spanish  news- 
paper. At  the  fii'st  this  store  expected  to  use  only  about  100  pounds 
per  week,  but  in  a  short  time  they  found  this  amount  too  little,  and 
reiKjrted  that  their  sales  of  European  canned  butters  had  practically 
ceased  in  favor  of  fresh  American  prints,  which  their  customers  much 
preferred. 

Numerous  other  merchants  who  were  more  or  less  favorably  dis- 
posed might  be  referred  to*     The  principal  questions  asked  were 
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''What  Avill  suvh  butter  costT^  and  ''Can  the  same  quality  always  he 
depended  upouf  *■  These*  qtiestioris  iiny  honest  shipper  should  be  able 
to  auswer  to  the  entire  satisfaetiun  of  the  inquirer. 

MOST   SUITABLE  PACKAGES   FOR  TBOPICAL   TRADE. 

The  kind  of  package  hej^t  suited  for  8endin^  butter  to  a  warm  climate 
ha«  not  l)een  agreed  upon.  There  have  been  many  attempts  to  get  a 
package  that  w^ould  meet  all  the  requirements,  but  none  has  been 
entirely  successful.  From  what  has  preceded  it  is  seen  that  small 
individual  packages  must  be  used.  The  most  common  sizes  should  be 
one-half  pound.  1  pound,  and  2  pounds,  but  some  S's  and  larger  hi/j^h 
are  wanted.  Thi*y  should  be  inexpensive,  otherwise  the  cost  of  the 
butter  will  l»e  increased  in  too  great  proportion,  and  the}"  should  not, 
for  obvious  reasons,  be  too  Ixulky  nor  too  heavy;  the^^  should  be  made 
of  some  material  that  will  not  impart  a  flavor  to  the  coti tents;  they 
should  be  capable  of  holding  ))utter  in  a  melted  state,  which  means 
that  they  should  be  well  made  and  securely  closed;  they  should  be 
capable  of  being  easily  opened,  and  last,  but  t>y  no  means  lea^^t,  they 
should  be  neat  and  attractive  in  appearance. 

The  Department  did  not  attenq)t  to  determine  just  how  all  these  eon* 
ditions  could  be  met.  but  a  few  different  styles  of  packages  were  used 
and  they  assisted  in  forming  some  definite  conclusions. 

When  it  is  possible  to  keep  butter  cold  and  hard  practically  all  the 
time  until  it  is  consumed,  a  light  pasteboard  package  (the  butter  being 
wrapped  first  in  blank  parchment  paper)  is  useful,  though  not  abso- 
lutely necessary*  Such  packages  wotild  probaldy  have  prevented  the 
prints  of  New  York  butter  from  losing  their  shape  when  they  became 
a  little  soft  in  one  shipment  already  referred  to.  Something  of  the 
kind  is  also  needed  for  protecting  the  butter  while  it  is  l>etng  carried 
from  the  store  to  the  home,  as  it  is  the  custom  of  houscholdei"s  to  get 
butter  often  in  small  amounts  and  carry  it  themselves  instead  of  having 
it  delivered,  us  is  u^ua^y  done  in  the  States.  A  heavy  pasteboard 
box,  such  as  was  used  with  the  Venuont  >intt.er,  is  better  than  a  light 
one,  although  more  expensive. 

But  the  consideration  of  different  kinds  of  packages  becomes  most 
important  wlum  we  refer  to  shipments  that  will  be  exposed  to  high 
temperatures  for  longer  or  shorter  time,  as  is  necessarily  the  ease  with 
nearly  all  of  the  butter  sold,  and  will  for  some  time  be  the  case  with 
all  but  what  is  taken  by  the  best  trade  in  the  two  or  three  largest  cities. 
For  butter  which  is  to  be  exposed  any  length  of  time  to  high  temper- 
ature no  package  is  as  satisfactory  as  a  hermetically  sealed  tin  or 
glass  jar.  All  of  the  plain  and  paraffined  pasteboard  boxes  which 
were  tried  leaked  the  melted  fat  after  a  longer  or  shoiler  exposure  to 
ft  high  temperature.  There  was  much  difference  in  the  packages  in 
this  resfx^ct,  but  sooner  or  later  the  grease  found  its  way  through 
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cvc^ry  ono,  first  in  spoti^  and  fiiinny  through  M  six  side?i.  The  heavy 
well-i>arulliiied  Veriiioiit  hoxes  luvkl  the  ;*oft  Imttcr  bt^tter  thao  any 
others  of  that  class,  and  they  iJii^^ht  be  b^ucccvssfiilly  used  when  the 
ex|x>Hure  to  a  high  temperature  is  not  for  more  thiui  ii  few  days,  but 
they  finally  become  of  a  dark  color*  onving  to  the  pt^netration  of  the  fat. 
Some  paraffined  boxes  were  seen  which  had  Ijeeu  sent  to  a  Foncc  mer- 
chant by  a  New  York  exporter.  They  had  ^^tood  in  their  own  ship- 
ping  ease  over  a  month  and  were  thoroughiy  saturated  with  grease 
and  the  butter  had  spoiled.  The  merchant  said  the  boxes  were  in  the 
friiuw  eondition  within  lifteen  days  after  their  arrival. 

A  special  tin  can,  whieh  it  was  thought  miglit  be  a  useful  paek- 
age,  was  tried  in  one  of  our  shipments  and  proved  to  l>e  a  failure. 
It  was  a  round  half-pound  can^  having  a  plain  slip  cover,  which  fitted 
snugly  over  a  ring  of  cloth  saturated  with  paraffin.  This  method  of 
closing  was  tried  because  it  could  be  used  at  any  creamery  without  the 
installution  of  special  canning  machinery.  It  was  found  to  be  water- 
tight, and  it  was  supposed  it  would  effectually  hold  the  grease.  The 
principal  reason  it  did  not  hold  the  grease  was  proliably  })ecause  of  the 
expansion  of  the  bulk  of  the  butter  Avhen  its  temperature  is  mised, 
causing  a  considerable  pressure  from  within.  Tfu^  bulk  of  buttta*  is 
increased  about  one-thirtieth  when  its  temperature  is  raised  W^  F,, 
ivhich  is  not  an  exceptional  range.  This  means  that  the  cubic  space 
occupied  l>y  1  pound  of  li utter  at  95  F.  is  equivalent  to  the  space 
occupied  by  1  pound  and  practically  half  an  outice  at  55"'  F.  The 
expansion  is  bound  to  occur  wlieu  the  temperature  is  raised.  If  the 
butter  is  in  any  kind  of  a  package  that  can  not  withstand  pressure 
outward,  a  little  of  the  grease  will  find  its  way  tli rough  some  weak 
place.  This  explains  also  why  so  many  of  the  American  so-called 
hennetically  sealed  tius  referred  to  above  were  found  to  be  leaking. 
They  had  been  poorly  soldered  or  closed  by  a  folding  process  that 
could  not  hold  melted  fat  when  under  a  little  pressure.  Butter  in  a 
Btrong  ]jackage  which  allows  m>  leakage  expands  just  the  same  when 
the  temperature  is  raised,  but  usually  the  package  yields  a  little,  and 
the  air,  which  is  very  elastic,  is  compressed  iutcj  snutller  space. 

A  tin  can  seems  to  be  the  most  satisfactory  package  for  genei'al  use, 
hut  a  method  of  sealing  has  not  as  yet  been  devised.  Soldering  is 
objected  to  for  several  reasons,  one  being  the  effect  of  the  hot  iron  on 
the  contents  of  the  C4in,  but  it  is  doubtful  if  the  use  of  the  iron  pro- 
duces as  bad  an  effect  on  the  butter  as  many  suppose.  The  method 
generally  practiced  of  folding  together  the  edges  of  the  top  and  sides, 
and  thus  closing  cans  without  solder,  is  not  entirely  satisfactory 
because  of  the  uumy  cans  which  are  found  to  leak. 

It  is  an  excellent  plan  occasionally  to  test  cans  when  packing  by 
wmpping  one  in  clean  dry  paper  and  placing  it  for  a  few  hours  in  a 
warm  place  to  ascertain  if  it  is  securely  sealed;  if  it  is  not  securely 
eealedf  grease  will  soon  appear  on  the  paper  wrapper* 
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^m  MmCTER  SHOULD   BE   KEPT   COOL   WHENEVER   POSSIBLE. 

Some  claim  it  is  not  well  to  refrigerate  butter  for  tlie  Tropics,  m 
Buch  butter  when  exposed  to  tlie  hent  8poil^  sooner  than  it  would  bavo 
done  if  held  all  the  time  at  the  atniospherie  temperature.  Experi- 
ments to  prove  this  claim  are  not  known.  The  belief  is  probably 
based  npon  results  noticed  when  butter  has  been  removed  too  sud- 
denly from  a  very  low  temperature  to  a  high  one.  On  the  contrary, 
there  is  no  doubt  that  butter  would  lie  better  two  weeks  after  eluiru' 
ing,  for  example,  if  kept  cold  the  first  ten  days,  than  if  allowed  to  be 
in  a  nearly  melted  condition  all  the  time.  For  this  reason  it  is  well  to 
keep  butter  cold,  whether  in  packages  hermetically  sealed  or  other- 
wise, so  far  as  [jossible  on  its  way  to  the  consumer. 

LMPORTA^fCE   OF    UNIFORM   QUALITY    AND   SUPPLY. 

It  is  of  the  first  importance  to  have  goods  which  are  Ijcing  intro- 
duced always  uniform  in  qimlity.  It  is  difficult  to  recover  from  the 
effec-t  of  a  shipment  of  goods  of  lower  quality,  especially  when  the 
brand  is  still  new.  As  butter  naturally  deteriorates  with  poor  care 
and  with  age,  the  reputation  of  the  producer  sometimes  suffers  because 
his  product  has  been  held  too  long,  for  which  he  is  not  in  the  least 
responsible.  One  way  to  guard  against  this  would  he  to  put  the  date 
of  packing  on  each  package,  as  is  the  practice  with  various  kinds  of 
perishable  goods,  such  as  candies  and  photographic  supplies.  With- 
out this,  butter  coutd  be  delayed  an  indefinite  time  en  route  or  held  to 
await  the  sal©  of  fresher  goods  which  had  been  piled  upon  it,  and  then 
sold,  the  purchaser  thinking  it  a  sample  of  what  might  be  expected  at 
any  time.  Dating  packages  would  doubtless  result  in  merchants  using 
more  care  to  keep  fresh  supplies. 

Regularity  of  shipments  is  almost  as  important  as  uniformity  of 
quality.  It  is  extremely  aggravating  to  the  customer  and  prejudicial 
to  the  goods  Ixdng  introduced  to  have  the  supply  exhausted  on  account 
of  carelessness  in  this  respect. 

Some  persons  thlidv  that  Initter  should  keep  indefinitely  when  in  her- 
metically sealed  tins,  tlie  same  as  do  meats  and  ATgetables.  They 
overlook  the  important  fact  that  all  bacteria  in  these  articles  which 
cause  them  to  spoil  are  destroyed  hy  heat,  while  butter  contains  an 
inmiense  numlier  of  bacteria,  and  a  large  part  of  them  can  grow  as  well 
in  a  sealed  tin  as  in  a  butter  tub,  and  perhaps  some  grow  better.  The 
sealed  package  is  of  value,  as  it  prevents  the  entrance  of  additional 
forms  of  bacteria  and  holds  the  butter  under  all  conditions. 

A  stud}*  of  methods  of  preserving  butter  is  one  of  the  most  interest* 
ing  of  the  dairy  sultjects  awaiting  scientific  investigation.  A  method 
of  destroying  Inicterial  life  in  butter,  and  under  which  the  good  quali- 
ties of  the  butter  would  be  retained,  as  is  practicable  with  most  other 
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food  products^  would  be  a  boon  to  butter  users  in  districts  wbere  i 
Ciin  not  ho  had.     Many  genus  ure  destroyed  when  railk  or  cream  I 
psusk'iirized  lK?fore  churning,  and  this  treatiuent  h  doubtless  beneficial 
but  experience  shows  it  is  not  a  panacea. 

Some  .simple  experiments  have  been  conducted  in  Washington  h 
the  writer,  and  at   the  Pennsylvania  Experiment  Station   by  Pro 
Harry  Hayward  and  the  writer,  to  determine  the  effect  of  heating  but- 
ter upon  its  keeping  quality  and  flavor.     It  has  been  found  that  thM 
keeping  quality  is  very  decidedly  improved  when  the  Imtter  has  beefl 
heated  to  aljout  190-'  F.  for  half  an  hour,  but  the  flavor  is  somewhat 
affected.     The  peculiar  cooked  and  melted  butter  flavor,  however,  i^ 
not  to  be  compared  with  the  spoiled  flavor  of  most  of  the  buttc 
handled  in  the  usual  way  and  a  few  months  old.     The  liutter  wa 
vigorously  shaken  while  cooling,  to  keep  its  constituents  intimatelj 
mixed.     There  is  opportunity  for  further  experimental  woi^k  alonj 
this  line.     It  is  probable  that  the  changed  flavor  can  be  much  reduce 
if  not  entirely  overcome.     It  is  not  noticed  in  well -made  renovate 
butter. 

IJiTRODUCnON   or  KEW   BRAJTDS, 

The  introduction  of  new  brands  of  dairy  products  is  not  necessarily 
a  protit4il>le  undertaking  from  the  very  first,  American  firms  dealing 
in  other  lines  fully  appreciate  tliat  it  requires  time  and  money  to  iutro* 
duce  new  brands.  Large  concerns  send  their  own  agents  to 
island,  advertise  extensively,  and  bear  most  of  the  expenses  of  intr 
duction,  spending  money  freely  in  this  wvlj  for  a  considerable  p^vi 
It  id  not  recommended  that  exactly  these  methods  be  employed  by 
those  seeking  to  intrcMluet*  new  brands  of  butter,  but  they  should 
content  for  a  reasonal>le  time  with  the  smallest  possible  net  pricej 
having  an  understanding  with  the  ones  who  handle  the  butter  that 
every  eflbrt  shall  be  nuido  to  improve  its  st^uiding.  It  would  be  wel^ 
to  send  the  first  few  shipments  on  consignment  with  instructions  tha^ 
they  be  disposed  of  promptly  while  fresh  for  what  they  will  bring. 
When  a  trade  has  been  cstablishi4  it  is  ndvisalde  to  make  defiuit^ 
quotations  for  several  months  without  change  to  avoid  the  uncertaintjl 
of  fluctuations. 

^ Vs  a  general  rule  it  is  best  to  introduce  goods  through  wcU^estat 
lished  houses,  many  of  which  in  Porto  Uico  have  representatives 
New  York  City*  There  are  also  in  New  York  City  numerous  expoi 
conmussion  houses  which  do  a  general  business  with  any  from  wboi 
orders  are  received,  charging  a  commission  of  about  2i  per  ceul 
Some  Porto  Riam  merchant^i,  however,  prefer  to  deal  directly  wit 
those  who  furnish  supplies.  It  is  a  common  practice  to  juake  oi 
house  the  exclusive  agent  for  its  own  district  or  the  entire  island. 
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M  OOM31ISSION   CHARGK8  AND  COSl'8. 

HOoe  of  the  leading  commission  houses  in  San  Jnan^  with  no  ofBce  in 
^ew  York^  collects  from  5  to  7^  per  cent  when  sclHnt^  smuM  lots  of 
goods  on  consigtuiient,  aud  5  per  cent  for  handling  rrgufar  ordfa\s  and 
making  remittance  by  rctaru  8teamcr,  and  10  per  cent  if  held  re^pon- 
fiiblc  for  payment  within  thirty  days.  Retailers  expect  a  profit  of 
iJbout  25  per  cent.  Considering  butter  to  be  worth  ii2  cents  in  New 
York,  the  items  in  connection  with  a  shipment  of  100  pounds  to  San 
Juan  would  l>e  u1>out  as  follows: 

lOD  iwvmds  biitter,  at  22  cenfca,  New  York.... $22.00 

Extiu  for  apet'ial  packing,  at  2  cents., , 2JX) 

^^^^Freight,  New  York  to  Sao  Juan,  at  U  cents *  1. 25 

^^^Htnsurance , _ 25 

Porto  Rico  internal  rpveuu** .*..... **.50 

United  Statoe  internal  revenue ......t. '\OiJ 

Cartage  in  Saa  Juan '^  L  00 

Cost  deHvere<1  in  Bon  Juan 27.03 

CoQMiuaaioa  or  wholesaler's  profit,  10  per  cent 2.  70 

lee  in  wholeaale  store. . . .  _ ..._._.      1. 0C» 

K         Whol^«ale  pri<^  in  San  Juan ..._. ,.     30.  73 

f  *  *''  P*^^  pound - .cent^ . .       30,  8 

Profit  to  retailer,  25  per  eeat cents. .         7.  7 

Can  be  siAd  to  consumer  in  San  Juan  at centii. .      38, 5 

About  2.V  cents  should  be  added  for  special  packing  for  places  where 
ice  is  not  availalde.  One  to  2  cent^  should  be  added  for  transportation 
to  other  points  than  San  Juan  or  I'once.- 

Probably  for  at  least  six  months  in  every  year  the  cost  per  pound 
could  be  reduced  3  to  5  cents,  as  the  original  cost  in  New  York  would 
be  considerably  >>eIow  22  cents;  and  further  reductions  could  be 
expected  with  the  development  of  trade. 

THE   OUTLOOK   FOR  STATES  BUTTER   IN    PORTO    RICO, 

There  is  no  question  about  what  country  should  furnish  the  butter 
Ui?ed  in  I'orto  Kico  until  the  markets  can  be  supplied  hy  home  produc- 
tion. Although  the  total  amount  of  butter  used  is  small,  being  not 
more  in  a  3'ear  than  is  often  received  in  Ni'W  Y^ork  City  in  a  single 
day,  it  is  a  trade  which  should  be  .sought,  developed,  and  entirely 
supplied  from  the  United  Staters,  Some  of  the  advantages  whicli  our 
shippers  possess  over  those  in  other  countries  are  as  follows;  'Ho  tariff 
charge — others  nmst  pay  6  cents  per  pound;  nearness  to  the  market— 
no  dairy  country  is  so  near  as  the  United  St^ites,  and  most  of  them,  in 

*  Au  even  100  pounds  w  oorisidered  bevftUi^e  thit*  ih  aconveniont  aujuuut,  but  unlews 
shipments  \\'ere  Isr-ger,  freight  rate  would  ha\e  to  be  increased,  becatise  of  the  uiini- 
muru  fri^igbt  charge. 

'*The4<e  iteiiis  would  be  the  s=auie  for  larger  shipments. 
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point  of  tiiiiej  aro  three  times  as  far;  regular  and  frequent  steamship 
service;  alulity  to  produce  butter  as  cheaply  a.^  our  competitors,  if 
not  tuoro  wo;  the  development  of  a  loyal  and  friendly  feeling  on  the 
part  of  Porto  Ricans  toward  this  country  and  its  products;  and  the 
assistance  of  a  large  and  continually  increasing  number  of  Americans 
on  the  island  wJio  prefer  American  supplies.  It  is  estimated  there 
are  2,000  or  more  Americans  in  Porto  Rico,  one-half  of  whom  are  in 
Sun  Juan.  Most  of  them  would  be  glad  to  get  the  same  kind  of  but- 
ter as  they  were  accustomed  to  in  the  States,  though  a  large  portion 
of  tJiem  are  boarding  and  c-an  not  dictate  what  kind  of  butter  shall  be 
served  with  their  meals.  These  advanbtges  are  not  merely  nomimil, 
and  if  properly  followed  up  they  will  soon  result  in  the  practical 
exclusion  of  all  buttei*s  except  our  own.  The  favorable  tariff  alone 
should  give  the  entire  market  to  us  in  a  very  short  time. 

Against  the  advanta^*es  there  are  some  practical  difficulties*  A  few 
of  them  are  named  elsewhere.  One  of  the  chief  difficulties  is  the 
conservatism  of  most  Porto  Ricans,  They  are  slow  to  adopt  new 
articles.  It  will  require  some  time  to  make  known  the  superiority  of 
good  American  butter.  It  nmst  also  be  remembered  that  the  tineM 
butter  can  be  afforded  only  by  a  certain  class  of  people,  quite  limited 
in  number. 

I  gUMMARY, 

A  summary  of  the  principal  points  in  connection  with  the  experi- 
mental shipments  of  butter  to  Porto  Kico  is  as  follows: 

During  most  of  the  year  if  not  all  our  best  butter  can  be  safely"  for- 
warded with  present  facilities  of  transportation,  though  these  should 
be  much  improved. 

The  same  qualit}"  of  butter  can  be  sent  to  Porto  Rico  as  to  Southern 
cities  in  the  States*  Whether  or  not  it  will  long  remain  in  good  con- 
dition will  depend  principally  upon  the  care  it  receives  after  arrival. 

Porto  Rico  offers  only  a  limited  market  for  butter,  of  which  but  a 
small  portion  may  be  of  best  grades.  A  very  few  creameries  could 
easily  supply  the  market  for  good  butter. 

But  the  demand  for  both  the  better  and  the  cheaper  grades  will  cer- 
taitdy  increase  when  they  l>ecome  well  known  and  arc  offered  at  rea- 
sonable prices.  Leading  merchants  agreed  that  good  States  butter  at 
an}'  price  less  than  35  to  40  cents  per  pound  wholesale  would  soon 
replace  the  higher- priced  foreign  brands. 

It  will  require  both  time  and  money  successfully  to  introduce  a  new  ■ 
bitind.     Brands  already  well  established  on  the  market  will  not  be  dis- 
placed  at  once,  and  others  can  be  successfully  substituted  for  them   _ 
only  when  superior  in  quality  and  offered  at  more  favorable  prices. 

Porto  Ricans  are  faithful  to  any  brand  which  they  have  found  by 
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long  experience  to  be  reliable.  The  compensation  for  the  difficulty  in 
ititrodiicing  gtxjds  is  the  strong  position  they  oecupy  after  introduc- 
tion. 

There  are  quite  a  number  of  houses  in  New  York  having  more  or 
less  business  in  Porto  Rieo,  and  probably  the  l>est  way  to  sell  goods  on 
the  island  is  through  these  houses.  Special  care  should  be  taken  to 
select  a  responsible  concern  that  will  endeavor  to  have  the  butter 
bundled  as  it  requires. 

Butter  should  bo  the  very  best  quality  that  can  be  furnished  for  the 
price  asked,  and  quality  should  be  kept  uniform. 

Definite  prices  should  be  quoted  for  as  long  periods  as  possible. 

Preservatives  should  not  be  used. 

Color  should  be  the  same  as  in  home  markets.  Porto  Ricans  are 
accust<mied  t<]>  light  salt  in  the  t>est  gmdes. 

Generally  butter  should  be  in  tin,  but  there  is  a  place  for  a  little  in 
prints* 

All  prints  of  butter  should  first  be  wrapped  in  a  good  quality  of 
blank  parchment  paper,  then  inclosed  iuanother  parchment  paper  with 
brand  upon  it,  or  in  a  pasteboard  box  with  printed  sides.  Selling 
agents  should  be  instructed  to  remove  all  marks,  and  sell  for  wliat  it 
will  bring  any  butter  that  lias  spoiled  or  is  not  a  credit  to  its  mark. 
The  blank  parchment  may  be  left  on  the  butter  and  will  enable  it  to 
be  bundled.  Jlarks  imprinted  in  the  butter  are  uf  little  use;  on  account 
of  the  high  temperature  they  are  soon  olditerated. 

Care  should  be  taken  to  fill  packages  completely  full  of  butter,  so  as 
to  exclude  all  air  possible. 

Whether  butter  is  in  special  package  for  exposure  to  high  tempera- 
ture or  not,  it  should  always  be  kept  as  cold  as  possible* 

Most  of  the  butter  for  retail  trade  should  lie  in  one-half,  1,  and  2 
pound  packages;  a  small  part  of  it  in  5  and  10  pound  packages.  Some 
merchants  claim  that  a  400-gram  package  will  sell  for  as  much  as  a 
half-pound  (al>out  450  grams)  package.  There  may  Ijc  a  tt^mporary 
advantiige  in  the  less  weight,  but  it  is  not  believed  it  will  long  continue. 

Packages  should  be  made  of  good  material  that  will  not  rust  or 
impart  any  flavor  or  odor  to  the  butter;  and  if  they  are  to  be  exposed 
to  high  temperatures,  special  care  should  be  taken  to  have  all  joints 
secure,  so  that  when  the  butter  expands  and  causes  pressure  from  within 
there  will  be  no  leak. 

The  package  should  be  neat  and  attractive  in  appearance,  but  the 
quality  of  the  contents  should  be  the  first  consideration. 

The  iuu'tation  of  labels  of  brands  already  successfully  introduced  or 
the  sending  out  c>f  samples  which  are  Ijetter  than  the  line  of  goods  to 
follow  is  an  underhanded  practice,  and  will  not  pay  in  the  long  run. 

Paper  inhi'h  on  tin  cutjs  are  objectionable,  because  they  so  easily 
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become  soiled  and  torn.  If  they  ai^e  used,  special  care  should  be  taken 
to  have  them  attaehed  at  till  points.  They  might  lie  covered  with 
some  transparent  waterproof  su Instance  t^>  protect  them  fi'oiii  lUinip- 
ness.  Such  cans  should  }m  in  outride  wrappers  for  additional  protec- 
tion to  the  luheb*  An  advantfige  of  paper  ln^els  h  that  they  may  Iw 
removed  and  the  butter  Hold  for  what  it  will  bring  if  it  spoib,  and  no 
harm  is  done  to  the  mark.  The  reputation  of  certain  first-elass  brandg 
has  been  ruined  in  some  towns  b(>cause  the  butter  wa8  spoiled  when  it 
was  sold*  It  would  often  >m*  better  to  lose  a  shipment  entirely'  tlnm  tn 
work  it  otf  with  labelK  intact  after  it  had  siwiled. 

Packages  should  l»e  dated  to  prevent  their  boin^  sold  lu  fresh  good^ 
when  they  are  old  and  contentsS  deteriorated.  It  might  be  well  to 
imprint  date  (month  and  year)  in  the  Ijottoni  of  all  tin  canj*. 

It  is  well  to  have  some  sp<Hdal  arrangement  by  which  a  tin  can  mar 
be  easily  opened  and  to  provide  a  cover  for  use  after  the  can  is  ojM^ned 
and  until  emptied. 

When  shipments  are  made  to  an  agent  who  distritmtes  to  imuiorons 
others,  it  will  Ix?  well  to  pack  10  or  20  of  the  unit  packagers  into  small 
light  boxes,  and  several  of  thef*e  in  turn  Into  larger  shipping  ca^es. 
Then  when  goods  arc  received  at  San  Juan  there  need  be  no  delay  in 
forwarding  small  orders,  as  these  will  be  already  packed.  If  an  assort* 
ment  of  sizes  of  small  packages  is  forwarded^  each  box  should  cantain 
sonie  of  ever}*  size,  st>  it  will  be  necessary  for  the  small  dealer  to  pur- 
chase only  one  box,  or  have  but  one  on  hand  at  a  time.  For  example^ 
Miiall  boxes  could  easily  be  luade  to  hold  10  half  pounds  and  5  one 
pounds  for  a  10-pound  order,  or  12  half  pounds,  <j  one  pounds,  and  2 
two  pounds  for  a  l*]-pound  order,  and  large  boxes  might  contain  more 
in  the  same  proportion,  or  any  other  desired* 

All  butter  whiclr  is  tiot  to  l>e  protected  by  cold  for  practically  the 
entire  time  until  used  should  be  packed  in  such  a  way  as  to  1-M?  protected 
as  much  ibls  possible  fix>m  heat.  An  insulating  material  more  llian  an 
inch  in  thickness  between  the  butter  and  side  of  packing  case  in 
desimble. 

As  butter  is  itself  a  ixx»r  conductor  of  heat,  shipping  ca^8  should 
be  as  large  as  practicable. 

Sliipping  cases  should  be  strongly  made  and  bound  with  iron,  and 
plainly  marked  with  a  stencil  or  brush,  not  cards  or  tags.  The  neeegmtf 
of  strong  shipping  cases  is  greatest  when  shipments  are  small,  as  they 
are  then  most  liable  to  come  into  contact  with  other  heavy  freight. 

Each  case  should  be  marked  *^  Pertshable;  Jcmp  in  cod  pUio$m?\ 
Instructions  to  handle  with  care  or  to  keep  a  certain  side  up  will  not 
oft<*n  lie  heeded. 

Shipments  should  be  large  enough  to  avoid  au  excessive  freight 
rate  on  account  of  the  minimujii  charge. 
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Care  should  be  tiikcn  not  to  overload  the  market,  as  thk  will  re^sult 
in  goods  being  lield  to  tlieir  dmiiago. 

One  of  the  iir^t  e8sentuilij  for  a  successful  trnde,  and  e.specmlly  a 
new  trade,  is  to  make  shipnient^  regularly  and  not  to  disappoint  cils- 
tonien^  by  the  failure  of  an  expected  lot  to  arrive. 

Butter  should  be  thoroughly  cold  when  shipped,  and  great  care 
taken  to  have  shipments  forwarded  regularly  without  interniptioii. 
For  these  purposes  it  h  well  to  have  goods  arrive  in  Nl^w  York  three 
or  four  days  before  forwarding  and  held  that  length  of  time  in  cold 
storage. 
F  Sbipmentej  should  l>e  put  in  a  cold  phice  as  boon  as  possible  after 
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STATISTICS. 


In  addition  to  the  cheese  made  in  Porto  Rico,  and  which  is  referred 
to  at  some  length  elsewhere,  a  considerable  quantity  is  imported  from 
the  United  States  and  certain  European  countries.  A  complete  rec- 
ord of  imports  in  all  recent  years  is  not  available,  but  as  full  a  state- 
ment as  }X)ssible  has  been  compiled  from  various  official  documents 
(table  S).  This  stiitement  shows  that  in  the  calendar  year  1892  the 
total  imports  of  cheese  amounted  to  1,456,326  pounds,  and  in  each 
of  tlie  following  three  years  they  were  slightly  less.  Then  there  was 
a  decided  falling  off,  so  that  in  1S96  the  imports  amounted  to  only 
722^S-k4:  pounds,  or  an  avt^rage  of  aliout  2,00U  pfjuads  per  day.  Thej^ 
were  practically  the  same  for  1897,  about  85  per  cent  greater  in  1899, 
and  fell  back  to  710,950  pounds  in  19fMX  The  receipts  from  Nether- 
lands— formerly  the  chief  country  of  supply — ^Imve  shown  heavy 
decreases,  while  those  from  the  United  States — fonnerly  second  in 
importance  as  a  country  of  supply — have  shown  large  fluctuations,  and 
in  the  last  few  years  have  gone  ahead  of  all  others.  In  each  of  the 
years  1893  and  1894  Netherlands  furnished  aUiiost  l,00i),000  i>ounds,  or 
75  per  cent  of  the  toUil.  In  1897  the  imports  from  that  country  had 
decreased  more  than  50  per  cent,  or  to  458,200  pounds,  which  was  61 
per  cent  of  the  total,  and  in  the  following  years  they  continued  to  fall 
rapidly.  The  imjx>ii:s  from  the  Uuitt^d  States  decreased  from  201,459 
piLinds  in  1SH3  to  20,075  pounds  in  1S97 — a  loss  of  over  90  per  cent; 
but  from  1897  they  rapidly  increased.  Imports  from  Germany  showed 
an  iuerease  up  to  1897,  when  they  amounted  to  92,470  pounds,  then  a 
decrease  to  9,045  jiounds  in  1900.  There  was  an  increase  in  receiitts 
from  the  United  Kingdom  from  1894  to  1899,  in  the  latter  year  l>eing 
120,874  pounds.  Cheese  was  received  from  a  few  other  countries, 
among  the  most  important  of  which  were  Spain,  France,  Belgium, 
and  Italy. 
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StiK«  September*  ISSiS^  a  stAtenkenl  of  tli€  qamntHies  of 
imparled  is  araihble  for  eseh  months  and  the  records  show  large  fluc^ 
taatioDs  in  the  receipts  from  different  countries  (table  9).     From  >Ia%\ 
190(1,  when  tariff  rates  took  effect  which  were  especially  fayorable  to 
goods  eent  from  the  United  States,  the  receipts  of  cheese  credited 
tliis  country  have  increased,  while  the  receipts  from  all  other  count 
laive  dimini^ed.     (United  Stales  tariff  law8  regmrdii^  batter 
cheese  are  the  same.     For  discussion,  see  p,  3S7.)    Changes  took  pi 
so  quickly  that  within  a  few  months  the  bulk  of  the  trade  bad 
turned  to  the  United  States,     In  May,  1£K>1,  there  were  received 
ffom  the  United  States  91,773  pounds  ol  cfaeeee  and  from  all 
countries  combined  only  ^>,1(H  pounds. 

In  a  general  way  the  statistics  indicate  the  quantities  of  the  different 
kinds  of  cheese  imported,  as  a  typical  \-ariety  is  generally  received  f  r 
each  different  country;  but  exact  information  is  not  thus  fumishc 
for  the  reason  that  cheese  is  often  reshipped,  heoce  is  not  the  product 
of  the  country  to  which  it  is  credited  in  the  reports  of  imports 
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The  commerce  reports  of  the  United  States  indicate  that  lurge  quan- 
tities of  chceise  have  been  sriit  from  the  United  States  to  Porto  liico 
during  the  hist  few  decades  (table  10).  In  some  early  years,  for 
example  1863  and  1863,  more  cheese  is  reported  to  have  been  exported 
to  Porto  Rico  than  in  any  recent  3'ear,  Previous  to  18ff4  the  annual 
exports  had  often  exceeded  2o0,0U0  pounds.  In  189-4  (fiscal  year)  they 
amounted  to  only  130,545  pounds.  In  each  of  the  three  years  follow* 
iiit^  a  little  over  25,000  pounds  were  exported,  and  in  18M  onlv  12,107 
pounds.  Then  shipments  increased  rapidly  to  050,280  pounds  in  1001, 
A  considerable  part  of  the  chease  sent  to  Porto  Kico  from  the  United 
States  is  originally  from  Europe. 

Table  10.— Ejrpmis  0/  chefst  frotn  the  l^iiUd  States  to  Porto  Jlico,  1865  to  1901. 


Year  cndwlJxmc  90—        QuanUly.     Vdlue,  Ycaninded  June  30—        QtmtiUty.      Value. 


1850.. 
1S57.. 
185R-. 
1859.. 
18<»,. 
18C1.. 
1802.. 
1863.. 
18(W». 
18i:5.. 
1800.. 
1807.. 
1808.. 
1809.. 
1B70.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
187<J.. 
1877- 
1S78.. 


195,878 
198,196 

265,  eoo 

272,473 
S19,956 
256,616 
808,489 
406,947 
478,067 


385,183 
176,016 
16»,677 
265,265 
ir,2,619 
14H, 152 
171.902 
218,871 
198,014 
210,813 
202,859 
103.  W9 
119,505 
87,861 


PoUart. 
21,772 
21,155 
30,928 
28,78a 
96,160 
28.443 
82,360 
85,228 
64,867 


79,454 
85,101 
27, 741 
40, 670 
2R^W» 
21/293 
24,000 
27,581 
27,911 
29,642 
30,191 
21,516 
17,149 
12,568 


1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
181^.. 
1885.. 
1886. 
1887,. 
1888.. 
1889. 
1800. 
1B91. 
1892., 
1893. 
1891. 
1895.. 
1886.. 
1897., 
1898. 
1899.. 
1900. 
1901. 


*mnuh. 

mtiar$. 

216,330 

23,67« 

8»3,591 

41,187 

247,065 

30,811 

211,8^ 

28,856 

206,090 

30,967 

235,799 

31,865 

200,364 

23,885 

105,867 

15,710 

106,868 

14,335 

133,498 

16,957 

118,36a 

14,231 

186,624 

22.448 

275,967 

*     32,691 

247,532 

31,368 

244, 684 

28,721 

130,545 

16,568 

25.319 

3.088 

25,404 

2,946 

26,478 

3,tt22 

12,167 

1.535 

220,917 

27,404 

357,425 

42,441 

650, 2S9 

74,621 

, 


•  Exports  to  PorUj  Rlco  not  reported  supttrftttly,  but  with  tliofte  to  "SpauUb  Wl-sl  Iiidiea," 


EUBOPEAN   VARIETIES   AND    PACKAGES. 

The  best  and  highest  priced  cheeses  are  the  European  varieties, 

M  and  the  ones  most  commonl}^  seen  are  the  Goiida  (often  called  "Pate 

I  Grasse-'),  Edam,  and  Grnycre.     The  choicest  of  these  arrive  in  her- 

I  nietically  .seaU'd  packages,  tlie  first  two  named  in  individual  tins  {PL 

H  LIV,  tig.  2),  and  the  last  in  a  close-titting  cover  of  a  thin  tlcxihle  metal, 

B  siich  a.s  zinc  or  lead.     The  (Joudas  weigh  less  than  10  poiUKls.     They 

I  arc  about  9  inches  in  diameter  and  3  inches  thick.     The  upjxn'  and  lower 
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Table  9. — Cheen  Imparted  into  1 


i 


Tear  and  mimth. 

UMited  Statea.    , 

X^nmark. 

Cr«naany. 

Frii 

QuantUy. 

V&luc. 

Qtian- 
tlty. 

Value, 

Quan- 
tity. 

Value. 

Qnau- 
tiry. 

1^98. 
September*  ,,.,.. — ,-.-  — 
October,...,.. 

Paundt. 
1,S51 
l\  440 
13,  M9 
18,764 

11,027 
23,612 
44,371 
22,191 
2f7,727 
41, 3ir» 

l)oElanr. 

021 

1,911 

1,761 

y,m 

l,53t 
2,327 

3,113 
3,651 
5,000 

J-^usidi. 

DoUan. 

2,795; 

4,854 

3,621 

sn 

l,&4fi 
1,70S 
9.650 
8,710 
8,4aJ 
19,  B67 

1,094 
759 

m 

610 

199 

i,4ai 

1,524 
1,460 
S,W4 

arniui^ 

i,ieo 

131 

NoTfimbef        .             .      **** 

239 

^ec&Mbcr  *..-••--  .*.«., ,,.^.^ 

259 

1399. 

2, 169 

robruary »,..,«..,..,,. ._ 

42,425 
1,U1 

f)3,0&4 
2,&47 

4,285 
121 

3, 013 
319 

573 

March - 

April  _. ... 

1,77B 

MaT     .  .     ..  ,.*...*..,*.,,,. 

71 

June  **,,,.,, 4 ... ».-,  m 

1,7^ 

Total,  10  moiithH 

215,  US 

2(j,  778 

100,697 

S,Tr2 

til,  255 

10,522 

6,sia 

Julv 

22,351 
17,74e 
14,501 

13,712 

29,y«4@ 

20,7*W 
2l,56« 
SS,715 
11,055 
39,H76 
05,703 

2,347 
1,7B5 

1,79» 
3,870 
4,210 

2,  SOI 
2M\ 

5,H5 
7.7S« 

I0,t*91 

3,216 

1,013 

84-9 

1,383 

i,aa7 

163 

m 

17S 

531 

j^TlffllMit     -        .                 .          ^      ^ 

9G0 

41fi 

October.,*.,,...      ,...*•....,. 

TiO 

KToTCiifibcr                          ■ 

439 

1.^9 

1900, 

3,102 

soft 

1,530 
380 

Ff bruaufj*  .*          «.....«  .* 

March. .,.,., .,„.,. ,.,...„„ 

4,3-13 

584 

60 

April .., 

1,1H9 

160 

4!39 

M*r  -* - 

June  .     .......#.....'..«..».«. 

23 

a 

150 

Total,  12  wionthB  ,„.,.. 

3R074 

39.543 

A,W6 

&90 

21,666 

2,H45 

G,991 

Jwly  ...,..,.,.........,...*.„ 

51,  ITS 
22,^1 
1»,3?7 
17,891 
14/12V 
69. 184 

42,fi27 

4H,8n 
9l,7Ta 

5,7lrt 
2,616 
1,308 
2,041 
3,790 
7,8§1 

fl,557 
fi,aiT 
7,2S7 
7,398 
11,917 

5^ 

7e 

1,011 
1       19S 

172 
46 

AU^UKt  .*.,..,,. ,,...4,.,,. 

450 

S^piu-mber.i^,-. ... 

32 

October  ,      .            ..... 

919 

f26 

1,10? 

1^ 
202 

Noveiiibt.^.,..,...*...  ..n.,.*.* 

710 

Cccembft ,,,.,,,..,.,..,,,.,, 

I,09G 

IWI. 

Febniiiry ... ^.. 

Man^h 

1,210 

136 

April ................  ........ 

Miity  ...,,..,..,. ..„,,... 

1         " 

Toial^  11  mcintUa. . ...... 

&07,H54i 

61,903 

4&l?9 

*76 

*5.377|      ^933 

A2,2SB 

Jufie.....,.,,..,^....,,..^*..,^ 

U'J^ 

2m 

Jul)- 

BC^ 

A  ugiisl  .....,...<. 

PfPplMnibt'r .,,,,,.... 

1,403 
33 

Oftckber ....,,.,,„„..., 

G76 
2,afi2 

202 
125 

Kovc'iiilier.....,..^..,,.,,,..^ 

575 

Total.  6  months 

4,  \m 

KSS  1 

2, 166 

•  Maya^uec,  Ponce,  Arroyo,  A^iiadilla,  and  Ilumacao  only  ports  oc^'upjetl  in  Fepremib 
*> Includes  7,249  pounds,  valued  at  $1,036,  for  April,  from  couutrics  other  thuu  United  £ 
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Italy. 

Netherlands. 

Spain. 

United  King- 
dom. 

Other  coun- 
tries. 

Total. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quantity. 

Value. 

1 

: 

h 
S 

e 

7 
6 
9 
10 

Uy». 

DoUs. 

Lhs. 
976 

DoUf. 

828 

169 

2,275 

5,593 

2,450 

IJb*. 

DolU, 

1,387 
5,419 
8,200 
8,502 

4,735 

8,820 

12,648 

4,855 

89,272 

83,205 

Doas. 

388 
1,561 

940 
1,867 

873 

485 

2,187 

635 

4,159 

4,971 

IM. 

IMU. 

JJb9. 

7,009 
28,663 
36,672 
55,576 

46,617 
73,665 
116,856 
111,810 
111,229 
112,665 

Dolls. 
1,704 
4,949 

1,500 
14,833 
31,763 

26,838 

300 
30 

83 
8 

1,000 
54 

114 
17 

5,927 

963 

155 

9,540 
5,061 

1,528 
2,352 
9,585 
1,802 
292 

157 

263 

1,013 

836 

73 

7,522 

46,818 
10,990 

4,242 
1,089 
2,770 
1,570 

13,837 

140 

80 

11,483 

81,571 
16,410 

12, 707 

150 

32 

14,883 

11 

1,113 

187 

181,699 

20,486 

15,388 

]t938 

117,043 

18,056 

1,1m 

161 

700,262 

87,663 

It 
1^ 

2,609 

767 

52 

425 

111 

9 

84,  W5 
68,959 
15, 446 
9,481 
40,390 
80,991 

51,549 
43,752 
58,735 
27,689 
3,536 
17.451 

3,766 
7,901 
1,748 
644 
4,842 
9,944 

6,523 
5,294 
6,981 
3,249 

587 
1,973 

1,410 

167 

4,493 
4.028 
5,020 

570 
665 
632 

434 

40 

76,154 
95,676 
37,597 
25,494 
83,838 
116,775 

80,870 
72,880 
96,781 
41,645 
48,216 
85.383 

8,496 
10,992 
4,495 

V, 

1,141 
699 

139 
146 

15 
16 
17 

18 
19 

to 

ft 

2,717 



6,601 
2,191 

2,240 
5,309 
8,239 

691 
247 

240 
582 
867 

9,714 

506 

m 

26 
6 

604  1          79 
1,538  I        »iQ 

1,095 

122 

14,807 
10,429 

1,891 
2,463 
1,253 

274 
231 
134 

9,149 

106 

11 

1,115 

151 

12.025 
5,198 

ff 

45 

959 

5 

1ft2 

4,736 

590 

6,333 

f5 

518  1          65 

10,002 

.... 

U 

5,167  1        775 

458,027 

53,452 

11,517  1    1,655 

87,868 

4.484 

2.644 

818 

861,815 

104.447 

?ri 

1 

23, 8C7 
20,963 
7,940 
1,402 
2,086 
2,891 

8,509 
2,513 
3,703 

4,778 

3,827 

1,255 

269 

300 

418 

1,297 
359 
596 

1               1 

76,595 

10, 817 

fS 

1 

176  '          26 

44,588 
18,923 
20,218 
48,963 
75,aH8 

62,153 
46,020 
63,832 

t»56,126 
•111,877 

6,G05 

f7 

1 

54 

6 

230 

1,324 

13 

1 

24 
174 

2, 570 

rs 



2, 493 

t9 

882 
282 

15-t 
52 

4,593 

fiO 

8.937 

!t1 

7,854 

H^ 

1 

880 
3,534 

115 
403 

'     * 

5, 821 

w 

OS*' 2" 

8,421 

Sf, 

»'8,43-l 

,Vi 

1 

M5,37l 

f(6 

M,192  1      «»208 

<»73,874 

dis  ftuo 

<»6,204 

J  756 

1 

624,683  i    81,928 

1 " 

97 

134            27 

18,239 
2,429 
2,933 
6,772 
8,147 
3,323 

3,076 

469 

360 

1,067 

1,320 

428 

745 
26 
106 
300 
273 
121 

117 
5 
18 
58 
47 
26 

i 

20,214 

2,68^1 
3,039 
8,769 
10,009 
6.438 

3,  !54 

iW 

1 

530 

50 

i 

...J 

378 

7Q 

9 
163 
16 

215 

69 

1.3X5 

hi            H'-H) 

1,750 

hi 

77 

36 

12 

44 

6 

1,002 

L5 

1,110 

205 

41,8-13 

6,720 

1,571 

271 

251 

81 

44 

6 

51,153 

8,499 

•Includes  20,101  pounds,  valued  at  t3.451.  for  May,  from  countries  other  than  United  States. 
^Except  April  and  May,  1901,  necessarily  stated  as  showu. 
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surfaces  are  slightly  curved  and  f;;rudiui]ly  rounded  off  into  the  sidej 


Mill 


:)f  tin 


an 


d  ill  f^^lmllc 


h 


holdiutr  four 


OOXCi? 

resting'"  on  tlie  liottoiu  of  the  liox.     Holes  are  Ijored  in  the  liox  sides 
for  veutilatioru  and  thej^e  are  covered  with  fine  wire  netting;  to  exclud^ 
voruiin.     The  quality  of  this  European  cheese  is  surprisingly  goodj 
its  flavor  is  clean  and  mild,  and  its  appearance  is  inviting^     Sonietinie^l 
a  little  butter  fat  escapes,  especially  from  the  Gruyere,  but  geneniUy 
the  cheese  appears  quite  as  dry  as  could  be  expected*     An  hnporter 
who  receives  about  i^5  cases  of  Holland,  or  Gouda,  cheese  each  month 
reports  that  it  costs  27  cents  per  pound  delivered  in  San  Juan.     He 
sells   it  at  wholesale  for  30  cents  and  at   retail  for  45  to  50  centa^ 
Swiss  cheese  is  retailed  at  the  same  rate/     Mucli  Gouda,  however,  w^ 
sold  as  low  as  18  cents  wholesale  and  at  20  to  25  cents  per  pound  retail. 
Edam  cheese,  weighiilg  about  4  jxjunds  each,  vary  in  retail  price  froiu^ 
75  cents  to  $1.50  per  cheese;  they  may  be  bought  as  low  as  00  centa| 
at  wholesale.     Good  cheese  is  held  in  high  favor  as  a  food*  and  by 
many  families  it  is  nsed  at  both  the  noon  and  the  evening  meals.         ^ 

AMERICAN    ClIKESE.  ^^H 

Tl»e  American  cheese  imported  from  the  Ignited  St^ites  falls  in  a  secono 
and  very  dill'e rent  class.  It  is  gen** rally  the  *' Young  America'' and 
'*  Flat""  varieties,  that  are  not  so  good  in  quality  or  appearance  as  th6 
Euntpean  cheese*  aiid  command  a  much  lower  pr'^^e*  It  is  used  largely 
by  tlie  middle  and  poorer  classes.  As  a  rule,  it  is  colored,  there 
being  little  demand  for  the  luicolored  ailicle.      The  Young  American 

■  Various  items  of  expense  in  connection  with  an  importation  of  Swiss  cheese  are 
ihowri  by  the  following  copy  of  an  invoice:  ■ 

FoRTo  Rito,  Moij  9^  190L    H 

Inroice  of  ttnt  p{fvknfjeA  o/  Ompere  cheue  tmjH^rkd  from  Bordtthtx  htj  thr  French  Mmme^ 

\^lk  iU  Marmtlt.  S 

2  p»cltiigesJC9  knogfama  net, at  1.86 ,,....  Jranc^..  ^12. 65  ^ 

Disoouni'2  per  ecnt 4o....      (t.20 

— — -  3U6, 45 

KxpcnscM  in  Eurripc-  ^ 

fucking  and  cost  vt  due ............do....  26.60  h 

Freight;  to  San  Juan  anil  oUier  charges .....do«...  88.70  ^| 

liisuranct*  and  policy ....  —  .. *  —  ....do..,,     bA9 

'  m48 

Total fnmwi..  Sp%| 

ComtnlBaloti,5perc*ctit... do..,,    la  I 

ToUl., a».' 

395. TS  fmnes.at  98  cents  per  5  rratics * f 77  ! 

Jbcpeii»e<^  In  San  Juftii: 

GufilotDe  declnmlion  sheets . 10, 10 

Laanchtngaiid  lowing * - 41 

Cartage ,.„ ^^5 

Duty  OD  373  pouadii, at  6  cents  per  pound 21  Sd 

2i/i7 

Total.. 100,18 

(Awmge  coBt«  'J7  ceuta  per  pound.) 
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are  sent  in  the  ortliiiary  cheese  boxes,  three  or  four  heing  packed 
together.  Their  wholesale  price  is  but  little  iilMjve  the  price  iu  New 
York,  and  generally  fall:^  between  12  and  17  cents.  Thej'  eommonly 
i^etail  at  20  to  25  cents  per  pound.  The  principal  trouble  with  Ameri- 
can cliee^o  is  that  it  will  not  keep  \vell.  In  a  com  para  tivelj  short 
time  it  in  liable  to  swell  out  of  shai)e,  considerable  butter  fat  is  lost, 
and  the  flavor  becomes  sharp*  Some  ishippera  i*end  printed  matter 
with  tlie  cheese,  directing  that  it  he  punctured  when  swollen  on 
accuunt  of  fornuition  of  gas. 

A  few  selected  Wisconsin  cheeses  made  in  block  form  and  weighing 
10  pounds  each  were  sent  to  Porto  Rico  by  this  Depftii;ment  and  their 
behavior  in  that  climate  was  carefully  noted  by  the  writer.  They 
were  encased  iu  paraffin  and  packed  in  strong  boxes  and  appeared  to 
be  in  excellent  condition  on  arrival.  The  cheese  had  good  body  and 
pleaaant^  mild  flavor.  The  blocks  were  rectangular  in  form  and  had 
been  marked  by  tlie  molds  to  show  where  to  cut  to  remove  pieces 
weighing  1  pound.  In  less  than  10  days  they  htid  swollen  enough  to 
crack  the  paraffin  coating,  tlius  nuiking  it  useh^ss^  and  considerable  fat 
was  lost.  This  clieese  sold  readily  while  fre^h  at  20  to  25  cents  per 
pound,  and  a  small  quantity  was  dispt^sed  of  in  a  heading  store  fur  40 
cents  per  pound.  On  account  of  the  faults  named  ^  huwever,  it  is  very 
plain  that  American  cheese  as  generally  made  is  not  bo  well  adapted 
an  some  European  varieties  for  tropical  trade,  and  that  the  opening  for 
a  cheese  similar  to  the  European  varieties  which  give  such  good  satis- 
faction is  very  inviting. 

The  analyses  of  one  sample  of  each  of  the  prineiixil  varieties  of 
cheese  found  on  the  market  are  as  follows: 

Table  II,— A nalyMcs  of  cheeu  sold  in  Porto  Rioo, 


OriginiU  No, 

Labom- 
tory  Nu, 

Cheese. 

Water. 

Fat, 

Casein 
(NX  6.87) 

Ash. 

Bii  tyro-re- 
frat^tome- 
ter,  read- 
Ing  at  25^^ 
C. 

101 

22813 
22S14 
23816 
*228lfi 
22817 

SwUai.,,.. 

29.09 

34.59 
35.32 
37.95 

84.57 
28.25 
29.21 
27.17 
31.6H 

29.  S6 
39.74 
28.  fie 
Sl.OS 
27.08 

4.44 

6.77 
6.16 
6.90 
3,02 

o 
61.6 

102 

Gondii 

51, S 

103 

Kdam  ,.., 

iUA 

101.... 

Native.... 

61.0 

105 

Young  America  .....* 

49.  a 

■22,816  iR  a  iiartlanys1cimTnL*d  cheGM. 

The  chemist  adds: 

The  examination  ehowa  that  all  of  the  J^amples  contain  gemiine  milk  fat  only. 
Some  of  tlie  nitrogenoius  products  of  the  ri|>etiiiTg  proee^H  contain  le«?  nitrogen  tlmn 
does  ctiMtiu,  therefore  the  factor  0.37  used  in  the  above  table  for  the  cah'ulation  of 
the  perc»^nta^e  of  ciiseln  frotu  the  percentage  of  nitrogen  gives  a  res^uit  wtiich  ia  too 
smalU  and  m  the  results  of  chtx^Bc  analyses  which  involve  the  iLse  of  this  factor 
an  not  loot  up  to  100  per  cent. 
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Statistics  of  imports  of  condensed  milk  into  Porto  Eico  are  given  in 
Table  12,  for  each  month  from  May,  1900,  to  May,  1901,  as  furnished 
by  the  coUectbr  of  customs  at  San  Juan.  These  show  that  practically 
all  of  this  class  of  goods  is  received  from  the  United  States,  the 
amounts  averaging  about  one  ton  per  month,  and  valued  at  about  $200. 
During  this  period,  apparently  the  only  other  shipments  received 
were  one  each  from  France  and  Germany. 

Table  12. — Condinsed  milk  imported  into  Parte  RicOy  May^  1900y  to  May^  1901. 


Year  and  month. 

United  States. 

Fcance. 

Gennany. 

Quantity. 

Value. 

Quantity. 

Value. 

QuanUty. 

Value. 

1900. 

Pound9. 
2.W5 
3,862 
2,336 
1,132 
707 
6G0 
2,465 
2,166 

3,075 
1,450 
2,497 
1,375 
8,495 

DoUart. 
261 
471 
226 
IM 
77 
68 
250 
808 

850 
196 
326 
144 

865 

Pcmndt. 

DotXan. 

Ptmnds. 

JJOuHVi. 

■■■•j -...-..- ...-.--..-.. 

231 

35 

liiiv                              

81 

4 

1901. 

i 

March 

1 

April      

1 

May                       

Total  12  mouthii,  June  to  May. 

25, 119 

2,919 

231  1             35 

81 

4 

The  statistics  of  exports  of  the  United  States  show  that  very  small 
quantities  of  condensed  milk  have  been  sent  to  Porto  Rico  in  the  last 
tJiirty  or  forty  years.  There  has  1>ccn  a  marked  increase  recently. 
The  value  of  the  shipments  of  the  last  fiscal  year  was  $2,876 
(tjible  13). 

American  manufacturers  of  condensed  milk  have  given  careful 
attention  to  the  requirements  and  possibilities  of  trade  in  Porto  £ico. 
Their  product  l>ears  an  excellent  rejmtation.  The  packages  are  similar 
to  those  generally  seen  in  the  States.  One  of  the  best  brands  retails 
at  20  to  25  cents  per  can. 


SBSHTEENTH    ANNUAL   REPi»RT.  SSI 

Tadlk  l:i.—}filk  txpot^d  fr^m  the  Umled  Siate$  to  Forta  Mca,  I8^S  to  1901. 


Veax  eotlerl  June  3& 

ViLlue. 

y&u  eaiUnX  Juno  30— 

Vnltje. 

imb 

S573 
(*) 
C) 
(•) 
(•) 

1891..... 

25 

ISf^  ,                      ^   ^.,, 

IS8S 

75 

l$fff                , 

1886- ., , 

1(>I 

MB........ 

tm - . 

188T *,......... 

1888..... -. 

44 

53 

1970 

last..... 

28d 

IBfTl ., 

1980 

163 

1872..,- «....„ .,.-.- 

lS9i.....».»....«.»^..^..... --. 

115 

1873 ...., , 

1892.,.., ..^ 

ifm 

239 

11574 ...,...,, 

64-1 

1875 „., 

85 
31 

10 

213 

lB9i.. ._.... 

603 

1870... - 

1395...... 

189f» ,.. 

667 

1877 , 

737 

187» 

1»9T.-.. 

T28 



I»7i>.. 

18W..-. - 

572 

1B80. ^ ......,- 

im9.., -,....-...— 

1.304 
1  780 

1881 .....  . 

1900........... . 

9 
97 

1*W1 ._ 

2  fi7$ 

w 

•In  the  years  1800  to  im%  iacludve,  milk  b  not  Jitatetl  In  the  export  rctuma  of  the  Uiilt«d  StAtfis. 
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BAIBY  COKDITIONB  IN  ST.  THOMAS.* 

There  are  few  cattle  on  the  island  id  8t,  Thomas  (PI  LVH).  Tliey 
are  taken  there  occasionnlly  from  Porto  Rico,  Tortok,  iind  other  neigh- 
boring islands  for  slaughter  and  a  amall  niiuilxjr  for  milk.  Their 
values  run  about  the  .samo  as  in  Porto  llico.  The  character  of  the 
grazing  and  the  care  of  the  stock  arc  quite  similar  to  what  is  found  in 
Porto  Rico  (PK  LVIII,  tig.  1,  and  PL  LIX).  Water  is  obtained  from 
Wells  fed  by  springs  and  from  cistern.^. 

At  a  dairy  near  the  town  50  milking  cows  are  kept.  In  the  dry 
season  these  produce  about  30  gallons  at  the  single  daily  milking,  ajtd 
in  the  wet  season  the  product  is  increased  to  50  gallons.  Speciul  pre- 
caution.s  to  keep  the  milk  pure  are  neglected.  The  milk  is  boiled  as 
often  BE  necessary  to  prevent  souring  and  much  of  it  is  served  in 

"The  Dankh  Wes*t  lo'lie^  mclui!e  three  small  Islands  lying  only  a  few  hourn  utt'?t 
of  Purto  Rico,  From  a  coiiimereial  stanJiKiint  tho  usland  of  fc>l.  Tlionias  is  the  pnn- 
tipal  one  of  the  group.  It  is  atKJut  13  riiilcs  long  east  and  west,  and  averagejj  about 
H  tnilea  in  width;  it  is  mostly  covered  by  hills.  Its  cHmat^  and  thnt  of  Porto  UUo 
are  t^uit^  similar,  and  its  soil  resembles  the  Koil  in  Bome  parts  of  Porto  Rico,  Tlie 
^puJation  is  about  15,000.  Most  uf  the  people  live  in  the  one  town,  which  is  situ- 
ile<l  on  the  bay  and  nanied  Charlotte  Amelia,  but  generally  referred  to  by  the  name 
of  the  ihUind.  Agriculture  la  a  neglected  industry.  The  Enj^lish  langua^^e  h  com- 
monly spoken.  The  other  two  islands  are  not  so  well  known  aa  St.  Thoiiiaa,  as  they 
ar<^  vwiled  liy  eoniparatively  few  ships.  8t,  Croix,  distant  Bouihwaril  i*bout  40  mile^, 
19  st>mewhat  larger  ami  more  a^rrieulturah     St.  John  has  very  few  inhabitants. 

The  wnt**r  was  enable^l  to  vit«it  St,  Thotnas  by  the  courtcj^y  of  an  otiicer  uf  tlie 
Unite*!  States  dmi  and  ( Je^xletic  Survey  on  a  schooner  in  the  service  of  the  survey. 
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liquor  bottles  (PI.  LVni,  fig.  2).  The  price  is  stated  to  vary  from  3 1 
5  vents  i>cr  quart  according  to  the  supply  and  dtrniand.  but  on  account 
of  tbe  HmiiU  quarts  used  the  prices  must  be  increased  about  20per  ceot 
to  make  them  apply  to  Aniericau  quarts.  Ice  is  received  from  Maine 
and  retails  at  2  cents  per  pound, 

Tht>  best  or  table  butter  is  imported  from  Denmark  (see  No».  8  and  9, 
table  6)*  A  400-gram  can  costs  the  importer  39  centos  and  Belk  at 
retail  for  45  cents.  The  same  article  when  packed  in  T-pound  or  28- 
pound  tint5  is  sold  for  35  cents  per  pound,  A«  in  Porto  Kico,  fresh 
supplies  are  received  at  long  intervals.  A  leading  merchant  told  the 
writer  he  bad  imported  from  Denmark  §500  worth  of  butter  in  Feb- 
ruary and  he  expected  it  to  last  six  months  (without  ice).  Inferior 
butter  packed  in  30*pound  to  32-pound  kegs  is  received  from  Halifax, 
Canada.  Its  wholesale  price  is  25  to  27  cent.s  per  pound  and  it^  retail 
price  30  to  32  cents.  It  was  said  that  good  butter  from  the  States  bad 
never  been  seen  in  St.  Thomas,  but  an  attempt  has  been  made  by  at 
least  one  New  York  exporter  to  secure  a  market  for  a  very  poor  article 
in  25-pound  tins  at  25  cents  per  pound  retail.  It  w^as  complained  that 
American  butter  was  not  uniform  and  would  not  keep  well. 

Little  or  no  cheese  is  made  in  St.  Thomas  and  little  is  imported. 
European  cheeses,  weighing  8  to  \)  pounds,  are  sold  at  24  cents  per 
pound  retail  and  cheese  from  Halifax  and  the  United  States  at  20  cents* 
These  latter  are  said  to  be  poor  keepers,  their  chief  fault  being  that 
they  soon  swell.  The  price  of  cheese  fluctuates  according  to  the  quan- 
tity on  the  market  and  the  demand.  From  May  to  August  it  is 
crowded  out  to  a  large  extent  by  fruit.  AVhen  it  becomes  old  it  is 
gold  for  use  in  macaroni. 

The  following  statistics  show  the  extent  of  the  trade  in  dairy  products: 

Table  l4.^-Imports  o/huHer  and  okomargarine  into  Dmikh  ITrsJ  Imiie»/roin  the  VmUd 
StQte$,  faml  years  189i  to  190L 


Year. 

Butter, 

Oleomargarine, 

QuaoUtj. 

Vftlue, 

QiiantUy. 

Vftlue. 

1892 

185,266 
131,105 
»9.948  i 
63,022 
62,2C3 
61.625 
72, 289 
35/293 
19,448 
lG»7fiO 

Uofldr*. 

27,53d 

22,672 

17,275 

9,736 

8,071 

6.318 

8,771 

6,069 

8.226 

2,875 

Pound$. 
6, 170 

73.480 
108.^ 

97,5.'tO 
102,1*90 

95,400 
108,9^ 
124,450 
116.800 
115,090 

Vollart. 
787 

IfiflS , , 

9.3n 

i4,m 
n,m 

9.134 
9.711 

18M 

1S96 , ...... 

lgi96 

1897.,.. 

1896 

1899.... 

10.135 
8.580 

9,  $33 

1900 * 

1901. 

Ah-  RPT.  B.  A.  i.  1901. 


Plate  LVIl. 


FiQ,  K— Milch  Cow  in  St.  Thomas. 


Fig.  2.— Bull  and  Cow  in  5T,   1  hoiv,as. 


Flg.  I.  -Landscape.  St.  Thomas, 
Showlnf  03Ci?e1tetit  pu^turt'a.  Uirm  biiUfHupx,  iitKl  wirnlinillii. 


^ 


Fig,  2.— Returning  to  the  Oairv  after  serving  Milk  in  Charlotte  Amalie. 


An.  Rrr.  &.  A.I.  1»01. 


Fig.  1.— Cow  Shed  in  St.  Thomas. 


^^^^ 

■ 

/^ 

^B 

r§ 

^ 

f  *  HviW 

/  ]  ^  "^ 

■d^ 

B 

F(Q.  2.— Windmill  tw  St,  Thomas. 
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BLE  15.— Imports  of  httUet\  tttnrfjnrint\  attd  ffuntt'  into  tSt.  Thomaji,   Danish  Wed 
Indicitf  dxtring  year  embd  Mfirch  Sly  J901j  by  cotintricB, 


Countrie*. 


Butter  and  marga- 
rine. 


Quiuitity.     Value, 


Cheese. 


QoAtiilty.      Value. 


Omt, 


Detusark  ...«. 

Germiiuy , 

Great  Brltftln  , 

Hulhimt 

Belgium. 

Fnmce 


3,227 


I 
2,516 


Doltara, 


Unites]  StalM  , 


BrltU^li  Possessions  in  North  America. 
Bdlbh  Wi'M  Indies .... 

B&nlfih  West  Indies 


•  1 
»77 

1,609 


37 
1.165 
5,105 
5,943 


12 

5 
1 
3 

dm 


49 

61 
2 
11 

848 


193 
1 


999 

1 


(»> 


*  Butter.  ^  Margarine. 

Table  16. — Imports  of  butter  (and  margarine)  and  cheese  into  St.  Croix,  1885  to  1894^ 


Butter. 

Cheeie. 

ended 
Harch 

a. 

Other 
Dunish 
West  In- 

die5. 

Den- 
mark.* 

United 
StatcB, 

Other 
countries. 

Total. 

Other 
Drtnlsh 
West  In- 
dies. 

l>cn- 

United 
Btates. 

Other 

countries. 

Total. 

1885.... 

p0und*, 
10,697 
10,212 
6,788 
4,780 
4,7M 
4,378 
2,933 
2,798 
1,372 
2,602 

I'f^Hnds. 

61 
207 
170 

86 
240 
609 
786 
900 

m 

2O0 

Pound*. 

PoumU, 
9.280 

14,802 
14,906 
16,4«6 
13,299 
21,093 
3,688 
868 
2,084 
2,808 

20,047 
25,281 
21,924 
21,347 
18,295 
20,080 
25,137 
20,&i4 
25,588 
2fl,4l6 

2,583 
2,400 
1,910 
1.653 
1,788 
1,525 
1,177 
1.233 
805 
800 

FimmU. 
U 
58 

PoHwit. 

1,374 

2,366 

3,187 

3.42G 

3,l(t7 

4.780 

1.021 

225 

531 

997 

P*>nndK 
4,021 

1886 

4,87S 

2gg7 



5,047 

1888...^ 

2 

1 

5,081 

1889.... 

4,958 

1890.... 

0,808 

1891.... 
1892.... 
1803.... 
1894.... 

17,730 
15,978 
21,647 
20,906 

1 

3,605 
2,6G9 
3,573 
4,425 

&,809 
1,027 
4,910 
6,322 

I 


•  tneluding  mert'handlfie  imported  direct  from  Denmark  as  well  aa  via  St,  Thomas. 

DAIBY  CONDITIONS  IN  CUBA. 

A  brief  tioie  only  was  spent  in  Cuba,  and  no  special  attempt  was 
made  to  note  agricultuml  conditions.  These  conditions  w^ere  unnat- 
ural on  account  of  the  long  period  of  war,  but  improvement  through- 
out the  isknd  was  reported.  Special  acknowledgment  is  made  of 
courtesies  of  Governor  Leonard  Wood,  Gen.  Tusker  IL  Blisf^,  in  charge 
of  customs,  P.  H.  BristoWj  of  the  Post-Office  Department,  and  other 
Government  officials. 

CATTLE. 

It  is  claimed  that  Cuba  is  an  excellent  stock  country,  and  some  per- 
sons go  so  far  as  to  predict  that  in  the  future  beef  will  be  sent  from 
there  to  the  markets  of  the  United  States.     At  the  present  time^  how- 
6427—02 25 
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ever,  owing  to  tho  heavy  losaes  of  stock  during  the  war*  not  enougfc 
cattle  are  rabcd  for  home  use,  and  it  h  neeei^i*ary  to  import  large 
nunibers.  It  is  stated  on  good  authority  that  in  1899  there  were  only 
about  one-sixth  as  many  cattle  in  Cuba  as  there  were  prior  to  the  war 
of  1894  (Tables  17,  la,  and  19,  which  are  from  reports  of  the  War 
Depal'tuient).  Mui^t  of  the  importi^  are  of  working  animaly  of  the  same 
gene  ml  type  a^  the  natiire  Cuban  cattle.  Tlue  best  of  theoicome  firom 
Porto  Riro,  but  many  are  brought  ali^o  f  roni  Mexico,  Venezuela^  and 
Colombia.  When  imparted  those  animals  weigh  from  700  to  900 
pounds.  .  A  yoke  of  good  oxen  m  worth  about  ^110.  llecently  ki^ 
numbers  of  Mexican  cattle  have  been  imported  by  the  Government  an^ 
distributed  at  cost  (aliout  ^SO)  on  easy  terms  to  the  farmers  in  certain 
districts  where  the  cattle  were  practically  all  destroyed  during  the  war. 
Thry  were  inferior  in  many  wayy,  but  generally  docile  and  the  same 
kind  of  animals*  the  Cubans  had  been  accustomed  to. 


TAMiji  17^— Xumber  of  horned  cattle  in  Cuha^  JS99* 
TOTAL  OS  ISLAKIX 


Provinces 

Oxen* 

Cifclves, 

SU'cr*. 

Bulla. 

BMSm. 

Youiif 
btlUs. 

Cows, 

HabttOiL 

MatunMa 

83,285 
28,494 

45*231 

^     10.044 

\       7,667 
10,266 
3,5o« 

1,640 

775 

1.227 

2,S«8 
1.201 

4v50ll 

962 

1,514 

2,29* 

%m 

2,910 

1.391 
1.7&1 
2.4S» 
2.264 
l,fili2 

18, 5M 

1,217 

,     7.614 

4,294 

8,944 

9,  an 

2U88i 
?,4« 

LXlft 

Plnw  del  Rl«^ 

PKertv  PrtnalM 

m 

mMU  flam 

iuitlagoteCiiba    ...... 

Total 

l«.Mt* 

«,2frl 

10,714 

IS.  279 

r2,3dd| 

an,  125 

tt.W 

i^m 

I 


OK  FAasfa 


Plnarclel  Rio. 

Puerto  Principe,. 
BantaCloro....... 

Sutitiiiipo de  Cuba. 

Total 


3»,884 
2I,G07 

4,837 

m,m 

9,300 


136,268 


7,«67 
l,7ia 
4,160 
6,9S32 

(;,4«e 
i,Ma9 


28,473 


412 

1.979 
2,38« 
1,SM 

6iil 


7,052 


1^979 

S63 

%Wi 

1,6^7 

1,980 

862 


8,744 


2,294 
849 

1.94« 

1,725 

9i0 


9,2S2 


n,639 
1,099 
2;  235 


21,339 


14,216 
^917 

a.  303 

12,096 

Hm 

8,164 


56,790 


1,^ 


11,  Ht 


BTOT  ON  FABMS. 


MnUntM. 

4,349 
6,887 
6,I0T 
1,«I 
7,509 
8,525 

2,677 
2,094 
724 
1,TJ5 
3.814 
1,697 

389 

149 

622 

1,019 

520 

1.5ff? 
400 

\m 

754 
975 

610 

642 
'          19S 
542 
639 
652 

6,946 

1,5C5 

Ml 

2,401 
8, 0-28 

♦,760 
4.027 

1,928 

\rm 

7,TU 

4,  as 

n4 

tmmo  Principe  „.,* 

Santa  Clara 

m 

Santiago  de  Cu  ba ....... . 

TolaU 

28,6J!H3 

12,7ai 

3.062 

4,635 

8,0^4 

14,786 

2&,Mi 

^Mi 
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Tavlm  18. — Lit€  Mock  mipordtd  tn/t*  the  idmid  of  Cttt>a  ytiir  end^tl  Ikrtmhnr  Sit  i^^OO, 


OJatitry  of  cxporL 

Bovine  oattie  payloff  daty. 

BovUie  cattlii  for  breeding  pur- 
po«eH,  free  of  duty. 

TotAl 
bovine 
cuttle 
ini- 
pnrted. 

Bulla 

Cows. 

Calvua 

Steers. 

Total, 

Bulla 

Cows. 

Cftlves, 

Total, 

UniUsd  StaUsa 

flnain — 

4,747 

18,292 
2 

S»,5flS 
1 

42^634 

3 

a 

98 

00,108 

1,957 

2.971 

ua67 
m 

8e,745 

14,110 

1!^ 

32,011 

a» 

U6 

15 

150 

75,38e 
3 

Eiigliind  ...*.«..... 

12 
4.a84 

2 

C»ymiLn  Inland .... 
Colombia  ., 

4X 

9 
2,798 

34 
44,489 

1,967 
!,«)» 

370 
00, 241 
7,885 

1H7 
27,455 

96 

7,m 

' 

60,103 
1>9S7 

Co«tii  RlcA  ...—-... 

Haiti 

1,W7 

2&7 

91 

•5,300 

313 

8S 
65 

n,m 

4,W7 

4  , 
8,516  1 

2,971 

iloTii4iiriui..r. . .  ..m. 

21 

77 

n,153 

1.875 

4 

615 

11,167 
9i!tl 

Mtfxico 

Porto  Rloo.. ....... 

ft8.74'» 

14, 110 

105 

8aatD  DomingD .... 

TenezQcIli .-.-. 

1,025 

82,  m 

"""" 

Ttttal.,. ...... 

IB,  5*^  ,  45,365 

21,  lid 

'MVA  I1H9 

288, 1&4 

m 

96 

15 

150 

2*W,  314 

J 

Countrx  of  oJtport. 

Others  animala. 

Honea. 

MttleM. 

Donkey  fl. 

Sheep. 

Swlae. 

Ot>ata 

Otlidni. 

ToliiL 

UfiltAd  SlalM 

4,9» 

1 

zjm 

17 

407 

27,765 

254 
6 
1 
3 
89 
7 

3fi,6U 
7 

Bmdn ...„. 

Fmnoc .-.,.,..,,.., 

1 

ETiKlund 

3 

Cftrmati  lEland .... 
CoIomtiJa 

37 

40 

1 

487 

ti 

13 

4,771 

1,502 

21 

5 

94 
89 

217 

22 

3 

160 

Cteta  Rica ......... 

1 

naiti .*. 

11 
3 
25 

1,271 

737 

4 

1 

a 

250 

25 
217 

136 
270 
2$ 

31 

813 

BoodiUtti  ..«.„... . 

14 
8 
» 

13 

203 

Janudim. 

Mexico 

m 

89 
1 

fin 

i» 

17 

8 

2(»S 
3,429 

PoJrtoBlco 

5 

2,2^7 
2Ct 

fitBto  Domingo . ... 

Ipmemda 

4 

1 

11 

^toarlfs 

4 

4 

Total. 

Jl,849 

5,213 

144 

842 

28,023 

43 

ay?         47,  Ul 

I 


Tablb  19. — Live  slock  imported  mlo  ike  islujid  of  Cuba  for  (he  nwnths  ofjavuartf,  Feb- 
ruary^ }farch^  and  Aprils  1901, 


Country  of  export. 


United  gute»..... 
Meadco... .«-.-.. 

Coloabka 

VenecQGla.....^,. 

Porto  Rico........ 

Qondnrnff ........ 

Haiti 

JiiQuiica  . . .«  .^.«  « 
Cayman  Islands.. 

Total 


Bulls. 


Jto. 


13d 

7W 

213 

1,I9B 

426 

3 

1194 

1 

6 


3,457 


Feb, 


349 


641 

519 


2tf 
1 


,€61 


Mnr.  Apr 


277 

346 
117 


1,121 


To- 
taL 


498,1, 05H 
1281,216 


231 
275 


1,139 


,3341 


2,fl37 

550 

93 

420 


7.308 


Cr.nun, 


Jan.  W^^*  Um, 


839 
2,877 
,704 
686 
597 
1^ 


691  1.969 
1,271W    ' 


Apr.|Total. 


Calves. 


Jan.  F«b. 


569 

207 


i»,  739  3,171  4, 884 

I 


77& 
671 


261    1,978     420 
1,043  4^,000 1,124 
4721  4,48S 
3,2«l 
1141  1,569 
1§ 


1,221 


3,114 


17,9ah 


Mar.  Apr. 


497 

« 

227 
Ifl 


243 
858 
788 
98 
134 


19J     258 
1,372     994 


To- 
tal. 


80^ 
19ft 
412 


113 
245 
107 


1,120 

3,843 

1,606 

599 

880 

Ml 

1 

8 

IS 

i,  318 1 ,  618  !»,  48»  1 .  723  8, 177 
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Table  19. — Lire  stock  imported  htto  thr  UJaml  of  Ciihafor  the  vwttlha  of  January,  Pfh" 
rtianjf  Marvh^  and  April ,  1901 — ContiQue4l, 


Country  of  export. 

Bt««l«. 

Other  animal*. 

Total  nil 
animals. 

Jan. 

Feb. 

Mar. 

Apr. 

Totft]. 

Jan. 

Feb. 

Mar. 

.^pr. 

ToUL 

Four 

fnitedStntes 

Mexico. ,... 

S4d 
6,811 

161 
5,023 

5&2 

892 
6,110 

6,680 
103 

472 
4,667 
4,456 
6.216 

m 

B49   2,558 
3/J04  20,522 

4,n7|n,4:o 

G,  574  23  4«3 

1,350 

47 

3 

31S 

68 

ao 

26 

2.614 
4M 

1,467 

1.7M 
850 
14 
38 
490 

7»182 

70 
60 
1,661 
36 
300 
48 
39 
2 

1:5,  ?^w 

CoUimblii  .**.♦♦.*.♦-, 

248       SDK 

18.  y^ 

Veiiwuela         ^..,.. 

30  CfiO 

pLirto  Ui<v>. 

17ft 

htm 

1,084 

2,iao 

fi»C67 

Hondunis 

m 

2,2»4 

Huili 

42 

101 
9 

2 

m 

71 
7 

JFamalcm 

14 

a 

27 

171 

Ca  ymao  Inlands 

KuglflLud . 

SI 

n 

ToUl 

n,mo 

16,51ii 

15,  im 

17,254 

61,295   2,740  8,512  2,6671  2,721 

11,640 

1U6,  U« 

The  methods  of  curing  for  cuttle  and  workint^  them  are  practically 
the  same  as  in  Porto  Rico  {Pl»  LX). 

Some  cattle  are  imported  from  the  States,  but  they  are  not  in  great 
demaod.  They  are  often  wild  and  they  arc  not  suited  to  the  Cuban 
method  of  yoking  by  the  hornsj,  and  are  therefore  not  available  for  the 
principal  use  made  of  them,  namel3%  working.  Those  imported  are 
used  for  beef  and  for  milk  production.  Quite  a  number  of  Florida 
cattle  are  sent  to  Cuba.  They  are  small  and  poor  in  flesh,  weighing 
about  500  pounds.  It  in  said  tliey  quickly  adjust  themselves  to  the 
new  conditions  and  rapidi}'  increase  in  weight,  making  good  bt^ef. 
Their  cost  in  Cuba  is  about  ^23.  Beef  cattle  are  sent  to  Cuba  aka 
from  other  States,  Some  individuals  do  not  thrive  but  require  con- 
siderable time  to  become  acclimated,  and  some  become  sick  aud  dve. 
As  would  be  exp^eted,  the  trouble  is  principally  with  cattle  from  north 
of  the  Texas  fever  line. 

Cows  from  the  Stiites  are  often  seen  in  dairies  near  the  larger  cities 
Some  of  them  do  well  and  some  do  noL  A  few  importers  have  made 
the  serious  mistake  of  taking  cows  to  Cuba  from  the  Northern  Stati*^ 
and  they  have  suffered  heavy  losses  on  this  account.  A  wealthy  planter 
took  to  southern  Cuba  15  cows  which  he  siiid  had  covst  ^150  each  in 
New  Yot'k  and  ^50  each  for  transportation.  Soon  after  their  arrival 
In  of  them  died  of  Texas  fever.  When  Northern  cows  are  confined 
and  carefully  fed  and  cared  for  they  usually  remain  healthy,  but  as 
soon  as  they  are  put  on  pasture  or  neglected  they  are  in  great  danger 
of  exposure  to  the  ticks  and  to  Texas  fever.  During  the  war,  American 
cattle  wore  kept  about  a  year  in  Santiago  (their  milk  sometimes  celling 
as  high  as  a  dollar  a  gallon).  They  were  fed  hay  and  grain  from  the 
North.  It  is  reported  that  some  of  them  died,  but  the  calves  usually 
did  well.  Several  herds  of  imported  American  milch  cows  arc  in 
Habaua  in  liuildings  which  on  the  outside  appear  almost  the  same  as 
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Plate  LX. 


FtG.  2.— Dairy  oh  San  Juan  Hill  mear  Santiago. 


Fits.  1  *— Dairy  in  Habana,  Cuba. 


Fig.  2,— Milch  Cow  imported  from  Alabama. 


Fig.  1.— Cart  for  carrying  Mjlk  to  Habana. 
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Fig.  2,— Delivering  Milk  in  Santiago. 


Fig.  3.— Taking  Mslk  to  a  small  Cuban  Town* 


Ah*  Rft.  B*  a.  L  1901. 


PLATE  LXIIL 


'    II  f J 

Fig.  L    MjD£rn  Equipment  for  Bottling  Milk  near  Cienfueqos,  Cuba. 


Fig.  2*— Imported  Cheese  on  the  Wharf  at  Santiago. 
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residences  (PI.  LXI,  Gg,  1).  Those  cows  get  littk'  outdoor  exercise. 
Green  fodder  and  Imin  mv  *^^ivon  to  them  und  thi^y  arc  bathed  daily. 

Although  it  18  n^ ported  that  ndleh  cosv^s  from  the  Southern  States 
often  become  sick,  it  i.s  beUeved  that  the  danger  of  loss  among  such 
cattle  is  much  less  than  many  suppose.  Some  cattle  are  credited  a.^ 
having  come  from  the  Staith  when  they  have  sim])ly  passed  through 
the  South  en  rout^^  to  Cu}>a.  A  cow  from  Ahihama  was  seen  (PL  LXI^ 
fig.  2)  which  was  6  years  old,  had  l)een  in  Cuba  throe  yi'ars,  and  had 
never  lieen  sick.  She  was  nulked  l>ut  once  a  day,  when  she  gave  10 
quails  or  more,  and  was  said  to  l^e  worth  !f  100  in  Spanish  gold. 

The  import  duty  on  cows  is  $2  each.  Land  suitalile  for  dairy  pur- 
jx>seg  near  ITabana  is  worth  from  $30  to  850  per  acre.  Freight  rates 
on  small  shipments  of  cattle  from  the  United  States  are  high. 


MARKET  MILK. 

The  milk  Ijusiness  throughout  the  island  is  conducted  in  a1x»ut  the 
same  manner  as  in  Porto  Itico.  Porto  Kican  cows  are  generally 
favored,  and  higii  prices  are  often  paid  for  them,  A  dairyman  near 
Santiago  claimed  to  have  paid  §70  for  a  Porto  Kican  cow  which  yiekled 
about  5  quarts  per  day.  As  stated  aljove,  American  cows  are  found 
in  dairies  near  cities.  Over  $100  is  sometimes  paid  for  good  ones, 
the  price  varying  between  wide  limits,  according  to  the  supply  and 
demand.  Unfortunately,  the  introduction  of  American  cows  does  not 
necessarily  include  the  introduction  of  American  methods.  Many 
good  Holstein,  Jersey,  and  Durham  gmde  cows  arc  managed  in  the 
same  way  as  native  Cubans.  It  is  a  strange  sight  to  see  these  highly 
developed  and  well-trained  creatures  >)eing  cared  for  in  such  a  primi- 
tive manner,  which  includes  the  single  daily  milking,  use  of  the  calves 
to  "  start  ^'  the*ndlk,  etc. 

In  a  few  dairies  some  advance  has  been  made  toward  American 
methods;  for  example,  the  cows  may  be  milked  twice  daily,  but  even 
then  the  calves  are  usually  allowed  to  assist.  In  a  dairy  near  Cien- 
fuegos  a  eomplet43  milk  bottling  outfit  was  found  (PI.  LXUl,  fig.  1). 
The  milk  was  bottled  and  delivered  without  cooling  as  soon  as  possible 
after  being  drawn.  Sterilized  milk  is  used  to  a  limited  extent  Near 
Habana  a  small  dairy  was  visited  where  there  were  a  dozen  American 
grade  Jersey  and  Holstcin  cows  that  had  been  brought  from  Texas, 
They  were  cared  for  by  their  owner,  an  Ameriain,  and  were  yielding 
him  goc)d  return  for  his  investment  and  labor.  He  re|K)rted  a  net 
pro  lit  of  $200  on  seven  cows  in  four  and  one -half  months.  They  were 
milked  two  times  a  day  (without  the  calves)  and  aveniged  10  quarts 
each  daily;  they  had  never  been  sick.  Feed  was  purchased  for  these 
cows  at  the  following  rates:  Bran,  100  pounds,  !^1,60  Spanish  gold; 
shelled  corn,  100  pounds,  !?1.80  Spanish  gold;  Cuban  hay^  very  coarse, 
70  pounds  for  50  cents  Spanish  gold. 
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Prices  of  milk  range  between  wide  Hmits.  In  Habaiia  it  ia  com- 
monh'  sold  at  10  tx>  15  cents  per  liter  (a  little  more  than  a  quart).  In 
Santiago  the  price  is*  higher*  In  small  towns  the  price  may  be  as  low 
ais  3  or  4  cents  per  quart  when  milk  is  plentiful  and  as  high  as  1^  or  la 
cents  when  scarce,  as  it  is  in  the  dry  ^season.  The  capacity  of  measures 
often  varie&j  almost  as  much  as  the  prices.  One  dealer  v^ns  found  to 
l)c  using  for  a  quart  measure  a  lx)ttle  holding  only  17  ounct^s  (PL  LXII), 

In  connection  with  the  subject  of  city  milk  supply  mention  should 
be  made  of  a  peculiar  custom  which  was  ol^jserved  in  Habana.  Asste* 
milk  is  used  there  in  small  rpiantity^  especially  b}-  the  sick,  and  everjr 
morning  numbers  of  female  asses  ai^  driven  through  the  streets  for 
the  purpose  of  serving  the  product  fresh.  A  man  or  boy  has  charge 
of  from  two  to  six  of  these  animals,  which  will  give  from  1  to  3  pints 
of  milk  each.  They  are  stopped  before  houses  where  their  milk  is 
wanted  and  it  is  drawn  in  the  presence  of  the  customer.  The  price  of 
the  milk  is  as  high  as  40  cents  per  pint,  hence  its  use  is  greatlr 
restricted.     It  is  supposed  to  have  much  merit  as  a  food  for  the  sack. 

NATIYE   BCrTTER   AKD   CHEESE. 

But  little  butter  is  made  in  Cuba,  and  it  is  generally  inferior.  An 
article  of  surprisingly  good  quality,  however,  was  found  in  the  town 
of  Manzanillo,  having  Ix^tni  jjroduced  in  a  dairy  nearby  where  ice  ia 
available.     It  was  retailed  for  50  cents  per  pound. 

As  in  Porto  Kico,  cheese  is  made  in  considerable  quantity  in  coud* 
try  districts  where  milk  is  available.  It  is  said  to  be  produced  in 
Neu vitas,  Principe,  and  elsewhere,  and  tlio  product  of  some  dairies  is 
claimed  to  Ix^  a  sujx'rior  article*  Unfortunately,  time  did  not  i>ermit 
a  visit  to  any  of  these  places  for  the  observation  of  methods,  but  from 
reports  given  the  writer  it  is  judged  that  the  niethJcls  were  crude* 
The  native  cheese  must  be  sold  while  f  reshj  as  it  will  not  keep  a  long 
time.     The  rt'tail  price  is  as  high  as  18  cents. 

,    IMPORTED   BUTTEB. 

Butter  in  Cuba  has  been  largely  replaced  by  cheap  oleomargarine 
from  the  kStates.  The  latter  is  conmionly  sold  and  referred  to  as 
butter,  though  each  package  is  required  to  be  labeled  when  im|x>rted; 
the  retailer  sells  at  15  to  20  cents  per  pt^und  an  article  that  cost  him 
10  to  12  cents,  and  many  pt^rsons  think  it  is  an  inferior  Americaa 
dairy  product  It  is  in  tins  holding  one-half,  1,  4,  or  8  pounds.  A 
high-grade  oleomargarine  in  prints  resembling  butter  prints  is  sold  in 
small  quantity  at  35  cents  per  pound.  It  arrives  in  refrigeration 
with  fresh  meats  and  is  kept  on  ice* 

The  character  of  the  butter  importjcd  in  tins  and  the  method  of 
handling  it  are  aljout  tlie  same  as  seen  in  Porto  Rico.  A  few  new 
bmuds  were  found,  and  some  of  those  prominent  in  Porto  Rica  were 
missing.     Prices  were  about  the  same  as  on  the  other  island,  but  in 
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some  iostancea  a  little  lower.  Effort  has  been  made  to  mtroducc  some 
very  inferior  tinned  hiitter  from  the  States,  but  with  little  success. j 
Merehunts  receiving  such  sliipmenti^  say  there  i^  no  market  for  goodsi 
of  that  cliaraeter,  A  poor  grade  of  States  butter  in  tins  was  found 
on  sale  at  35  to  4:0  cents  I'etaih  One  mei^hant  complained  that  wliile 
be  was  trying  to  introduce  a  medium  grade  of  tinned  butter  frr»m  the 
States  the  shipper  of  that  brand  commenced  to  send  into  his  city  a 
cheaper  butter  in  the  same  package,  which,  of  coui'sc,  promptly  killed 
the  trade  he  had  developed. 

Good  American  print  and  roll  butter  and  a  little  in  tubs  is  sold  in  a 
few  places  in  Habana  and  Santiago,  some  of  it  arriving  in  refrigera- 
tion and  frequently  witli  dressed  meats,  the  two  articles  being  shipped 
by  the  same  concern,  wliich  also  controls  the  refrigerators.  Its  price 
at  retail  is  40  to  50  cents.  Some  Georgia  butter  was  on  sale  in  a 
Habana  store.  Its  texture  was  more  stiff  than  ordinary  and  it  was 
dightly  sticky,  but  ^* stood  up--  quite  well,  which  peculiar  character- 
iBtica  are  supposed  to  be  due  to  cotton-seed  oieal  fed  to  the  cows,  A 
grocer  and  restiuirant  keeper  in  Santiago  used  to  im|X)rt  from  New 
York  high-grade  butter  in  refrigeration  with  fruit  and  retailed  it 
for  70  cents  per  pound,  principally  to  a  few  of  the  500  Americans  in 
that  city.  It  is  reported  that  many  Culmns  who  formerly  did  not 
use  butter  are  now  taking  considerable  quantities  of  the  best  grades* 
This  is  a  statement  of  much  sigmticance,  and  is  in  accord  with  the 
fact  frequently  observed  that  when  Cubans  are  in  the  States  tliey  use 
butter  three  times  a  da\%  but  seldom  taste  it  in  Cuba  because  they  can 
not  get  a  good  article.  This  is  encouragement  for  those  who  wish  to 
introduce  butter  of  high  gnide* 

The  composition  and  prices  of  a  few  brands  of  butter  and  oleomar- 
garine purchased  in  Cuba  are  shown  in  table  6.  The  extent  of  the 
impoited  butter  business  may  be  judged  by  an  examination  of  the  sta- 
tistics of  imports.     (Tables  20,  23,  24^  and  25,) 

I^ieadi ng  merchants  Ixith  in  Santiago  and  Habana  expressed  a  desire 
to  receive  small  trial  shipments  of  high-gmde  American  butter  in  her- 
meticaliy  sealed  packages,  and  some  emphasized  strongly  the  necessity 
of  full  weight  in  each  package- 
Artificial  ice  is  available  in  the  larger  cities  at  prices  below  thovse 
asked  in  Porto  Rico,  In  Santiago  it  is  sold  at  50  cents  per  lOQ  pounds; 
in  Habana  as  low  as  30  cents.  It  is  not  generally  used  in  groc^iy 
stores  where  butter  is  sold. 

IMPORTED   CHEESE. 

The  best  cheese  is  imported,  several  fonns  coming  from  Europe 
(part  of  it  by  way  of  New  York)  (PL  I.XIII,  %.  2);  but  a  largo  share 
of  the  total  h  made  in  the  United  States  and  Canada,  Swiss  cheese  is 
said  to  cost  at  whole^^nle  20  to  25  cents  per  poimd,  and  it  retails  for  30 
to  35  cents.     One  of  the  leading  Habana  merchants  claims  to  ke.\!^dL^ 
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about  1  ton  of  Swiss  choese  each  week,  and  a  Santiago  merchaB 
claitiied  to  handle  about  1  ton  a  month*  A  little  Roquefort  wa 
found  on  sale  at  50  to  60  eonts  retail.  Holland,  or  Gouda,  cheeses, 
wcighinj^  alx)ut  7  pounds  eaeh,  east  the  retailer  17  to  25  cents  per 
pound,  and  he  sells  them  for  20  to  35  eent^.  The  price  varies  accord- 
ing to  the  quantity  on  the  market,  and  in  times  of  shortage  it  is  very 
high.  They  come  four  in  a  box,  and  sometimes  each  is  inclosed  in  a 
Ijladder  skin  or  tin  l)ox  for  additional  protection.  Their  good  qualities 
are  retained  remarkaldy  well,  liut  in  hottest  weather  dealers  try  to 
dispo.se  of  them  within  three  or  four  weeks  after  receipt.  Canadian 
cheese  is  received  in  50-pound  sizes,  while  much  from  the  United  States 
is  in  the  form  of  Young  Americas,  and  some  is  said  to  be  imitatioD 
Gruyere.  A  lot  of  American  colored  cheese,  costing  11  cents  in  New 
York,  was  sold  to  the  retailer  in  Santiago  at  20  cents,  and  he  disposed 
of  it  at  30  cents.  Considerable  quantities  of  this  cheese  are  used  on 
the  largo  sugar  and  tobacco  estates.  It  is  not  held  in  high  favor,  as 
it  does  not  keep  well!  An  American  imitation  of  Gouda  cheese  was 
favorably  mentioned  (tables  21,  23,  24,  and  25). 

O0NBEN8ED   MILK, 

Condensed  milks  of  both  American  and  European  origin  were  seen 
in  most  of  the  better  grocer}^  stores.  This  article  needs  no  further 
comment  than  wsis  given  it  in  the  part  of  the  report  devoted  to  Porto 
Kican  conditions  (t^ables  22,  23,  24,  and  25.) 

Table  20. — Butter  fwd  ohomitrgarme  imported  inio  dtha,  MarcJi  to  Ikctmher^  1899,  tnid 

3ftireh  to  June,  WOO. 


YeiiriiBd  month . 


United  States, 


«™?>-    V^«c. 


201,715 
138,834 
45,356 
6.%  731 

42,546 

£0,536 

45.069 

lid5,  B34 


242,880 
$4,108 
42,399 
86,G21 


Dottarn. 

15,997 
5,536 
7,809 
5,427 
4,(579 

7,0*w 
23,514 


2fi,072 
7.338 
4,1G4 
8,794 


Cnitofl  Khig- 
4om. 


Quitn-    y  . 


Pounds, 
13,171 
4,677 
1,26G 
4,Si5 
13,301 
S,1OT 
5,228 
4,S4S7 
5,175 


5,415 
2,9M 
l,r»60 
1,450 


3,470 
795 
609 

1.097 

1,£H7 
82.5 
2^E 

1,027 

1.22ft 


1,349 
761 
3H 
2C8 


Spain. 


•i?A?-    Valno. 


PoundM, 

42.704 
56.705 
42.W2 
37,341 
14,9^ 
20.841 
5.108 


42j,935 

B7,4<',0 
23.075 


11,961 
8,378 

lo.iaa 

5,154 
6,127 
2,470 
4,056 
692 

11,143 


7,363 
10,198 

e,37a 

4,003 


ncnmArk. 


<i-^    Valu«. 


ft^rm<f«. 
5,048 
6,606 
24,197 
la,  813 
18,622 
14,141 
14,677 
6.573 

11,931 


10,357 

951 

7,777 

»,681 


J)nUar$, 
86S 
1,292 
4,806 
2.470 
4.S37 
3.465 
2,!J06 
1,351 

2,671 


2,041 
183 

1«7M 
616 


NcthoHandii, 


X"'  v.i»«. 


«21 

a,isi 

WO 

1,640 

i«ai5 

1,011 


871 
4.282 


14B 
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Table  20. — BiUt^r  and  oleomarganne  imporU\l  into  Cuhaf  March  to  Dccnnberj  1S09,  and 
}farch  io  June,  1900 — Continued. 


Year  wild  month. 

France. 

Germany. 

''"swSLr    Othercountrie^. 

Total. 

Quaji- 
tliy. 

ViUue. 

llty. 

Vftlue. 

Quail* 
tily. 

Value.  <*,'?*'^- 

Value. 

Qaan- 
tity. 

Vftlue. 

1899. 
Msrch.. 

Putinds. 
1.751 

IfnUnrs. 
29« 

Pmtnds. 
2,281 

IfoUarti. 
382 

Pounds. 

DoUs. 

Pr/unds, 
9 

2 

Pounds. 

283,870 

194,872 

129,098 

127.841 

105,602 

82,923 

89.126 

C9.988 

2*4,015 

304,751 
184,929 
99,938 
125,099 

DoUttrs. 
&0t226 

^prtK... 

26.882 

Hay 

644 

276  1 

95* 

5« 

21,313 

fnnc 

17.003 

hilf 

2 

1 

17,844 

Att£iit<t . 

im 

135 

3,600 

836 

13,139 

[September 

4 

3.S6tf 
5,063 

1 
66C 

1*208 

14.277 

October 

1,053 
1.123 

G6 

AM 

8,700 

4S4 

142 
182 

20 

1,9»7 
101 

1,  537 

m 

11,385 

November,.... 

40,«>1 

)eoembcr ...... 

1900. 
iarch 

86,806 

Ipril 

3,064 
04 

736 
4 

19,372 

lay 

15, 117 

Fune  ............... 

7,256 

1,?^ 

10,359 

Bttiier  imported  bUo  Cuba 

,  July  to  October,  190C 

. 

I'"" " ' 

United  States. 

United  King' 
dom. 

Spain. 

Denmark. 

Ketberlands. 

H?--|v.lue. 

Qimii- 
tlty. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

VaJu©. 

Quan- 
tity. 

VaJuo. 

K„...T. 

Pounds. 
69.900 
35,886 
27,365 
3,104 

Datlars. 

e,734 

4,790 

3,W7 

570 

Pounds. 

5,166 

6,120 

6 

1,766  ' 

DtAlare. 

1,180 

1,435 

1 

46.1 

Pounds, 
33,752 
ll,9D3 
14,029 
12,298 

DvHars. 
7,305 
2,095 
2,382 
2,523 

Pitttnds. 
8,181 

14,548 
4,395 
3,484 

DvU^irs,  Pounds.^. 
l,9CiO       1  440  1 

Dollars. 
140 

^^^Qrtiit 

3,523 

1,062 

935 

^K          

^^Bk^Dtctnber 

^■Dctobfir 

9  S<»  1           406 

1  "'""!       "■ 

Year  and  month. 

France. 

Italy. 

Germany. 

Belgium. 

Total. 

Qunn- 
Uty. 

Vuliie. 

Quan- 
Uty. 

Value. 

Qnan- 
Uty. 

Value. 

Quan- 
Uty. 

Value. 

Quan- 
tity. 

Value. 

^^Hbvlv 

Pounds. 
235 

1,048 

IktUars. 
24 
130 
181 

Pounds, 

Dfjltars. 
252 

Pouudt. 

Dollars. 

Pounds. 

Didlan. 

Pounds. 

125,930 
69,111 
47,299 
23,047 

mUars, 

17,596 

11,973 

6,703 

^Hpcptomber 

266 

16 

180 

24 

^Bpcto(»er 

4,968 

^^^F                   OUomarffarme  imported  mto  Cuba,  July  to  October,  1900. 

Year  and  month. 

rnir*j4  States. 

Unltetl  Kingdom,  i         GL-rmttny, 

TotrtL 

Quantity. 

Value. 

Quantity. 

Value.  'Quantity,!   Value. 

Quautity. 

*  Vttluc. 

H              1900. 

fcfc::::-::- 

PQunds. 
17,717 

8,854 

312 

6,802 

Pounds. 

DoUats, 

Pounds,    Jktltart. 

Pounds. 

17,717 

44.189 

6,664 

78,020 

Dollars. 
1,54a 

44,]8y 
ATM. 

3,854 
869 

^KS^plember 

1,870              57 

October tq  loo 

1.520 

990 

7,192 

' 
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Tablb  21. — OieeK  itnporUd  inio  Cuba,  March  to  Deeemba;  1899,  and  ifordi  to  O^hfr^ 

1900. 


Yntrattd  month. 


53 


KethorlAndB. 


v""--  ^ir 


2.8n  '232,296 
il.0190  W,&IO 

4fi5  173, 35a 

7Jd  110,000 

578  445,  SM 

Sll»  :^396 


307,221 
&10,029 


l,flM 

291,  m 

s.8e 

810,066 

1,006 

aoi,(9t 

ipdde 

226,600 

4fiO 

271,946 

651 

233,  WO 

Ha 

lAfll2 

741 

8$,5ie 

Value. 


Voilars. 
23,170 
38,4iK» 
2iiM4iS 
ia,»>4 
lS«4fi8 
99,755 
61,506 
86,006 

61,496 


S6,0B6 
42,7»8 
26^680 
2&,3&3 
29,015 
26,^3 
25,882 

id,m 


Fra&ec. 


tlty. 


282 
2.&S^ 
5,SC6 

9,065 
2,401 
1,746 
6,096 


aoo 

670 

2:30 

3,034 

1,54^ 
2.732 
2,173 


Vidae. 


2>9tU. 

m 


m 

Utt 

m 


iM 

ttt 


Other  couB- 


X""  ^''^■"'- 


iVii  i»<i«. 


10,662 


2,688 
19,110 

636 


215 
15 
286 


510 


DoUart. 


1,277 


1,1U 
2,960 

^45 


171 


Toua* 


Qilnn* 

tlty» 


Value* 


461,456 
631,400 
304,568 
292,996 
SI,  524 
548,  OIS 
405,651 
i44,6£fil 

670,982 


435,984 
430.234 

292,123 
316.422 
571,513 
812,1113 
220,784 
100,196 


56^  Oft 

40,94 

A4fi 
S1,3tl 
90^661 

sr.M 

6t,lli 


5CII6 

86,661 

87,510 

87,116 

85,513 
19, 879 
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Table  22. — Condensed  milk  imported  into  Cuba,  July  to  October,  1900, 


Year  and  month. 

United  States. 

United  Kingdom. 

Norway  and  Swe- 
den. 

France. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1900. 
July 

Pounds. 
430,435 
575,460 
417,625 
506,042 

Dollars. 
26,806 
85,612 
26,855 
80,522 

Pounds. 
41,425 
95,440 
134,778 
181,497 

Dollars. 
2,319 
6,676 
7,694 
7,636 

Poujids. 
24,173 
80,755 
35,466 
88,702 

Dollars. 
1,820 
4,284 
1,879 
2,887 

Pounds. 
933 

DoUars, 
65 

Ausxist             ...  ... 

Seotember 

October 

8,718 

182 

Year  and  month. 

Netherlands. 

Germany. 

Belgium.          1            Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value.  JQuantity. 

Value, 

1900. 
July 

Pounds. 
1,500 

DoUars. 
91 

Pounds. 

DoUars. 

Pounds. 

DoUars. 

Pounds. 
498,466 
751,645 
687,943 
680,077 

DoUars. 
80,100 
45,572 

August 

September 

79 



4 

86,482 

October 

123 

11 

40,658 

Table  23. — Butter ,  cheese,  condensed  milk,  and  oleomargarine  imported  into  the  island 

of  Cuba, 

SIX  MONTHS  ENDED  DECEMBER  81,  1900. 


Ck)untry  of  export. 

Butter. 

Cheese. 

Condensed  milk. 

Pounds. 

Value. 

Pounds. 

Value. 

Pouuds. 

Value. 

United  States 

.158,028 
121,225 

2,699 
266 

13,173 

117,278 

22,496 

473 

16 

3,110 

200,931 
20,817 
23,977 
27,239 
801,724 
796 
1.244,167 

•28,199 
8,526 
2,889 
8,642 
87,047 
210 
155,065 

2,925,881 

S187, 878 

Spain 

France 

8,231 

130 

460,585 

416 

Germany 

18 

United  Kingdom 

28,476 

Other  American  countries 

Other  European  countries 

38,523 

10.310 

219,538 

12,051 

Total 

328,914 

53,678  |l  S19-141 

230,578 

3,613,865 

228,829 

THREE  MONTHS  ENDED  MARCH  31, 1901. 


United  States 

26,038 
17,522 
1,851 
2,652 
3,946 

$4,483 

4,402 

281 

867 

1,073 

104,229 

116,108 

1,772,575 

$112,851 

Denmark .-,-,,-.,-..- 

WtBUce 

17,099 
81,270 

658,814 

2,377 
4,647 

68,407 

3,202 

140 

OermanT ........^^.r 

Netherlands 

Norway 

128,738 

6,763 

&)ain 

68,435 

11,738 

27,560 

8,022 

Switzerland 

299 
800,600 

18 

United  Kingdom 

458 

150 

103,837 

13,241 

17,503 

Total 

120,402 

22,494 

842,809 

106,702 

2,205,414 

137,276 
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Tablk  23.—BaUer^  cheene^  condensed  milk,  and  okomargarine  imported  inlo  (he  Ida 

of  Oulm — C^:*ntinue<l. 

BIX  MC^NTHS  ENDED  DECEMBER  31.  tSOO. 


rtinntry  of  erport. 


United  States . 
Spain 


France * 

Germatiy 

Uliite4  Kin^Nloni 

Other  Americim  cKJUiitrics. 
Other  European  countries . 

Total .., 


OleouiMgiuiiie, 


Founds 


287,953 


1,370 
1«520 


8,700 


294,54^ 


Value. 


127,098 


57 
800 


hih 


28,3450 


Totnt. 


Founds. 


3.5<s7.3ga 

141.513 

34,  W7 

29,006 

777.002 

79C 

1»  605, 924 


Vattu', 


5,771 

210 
17F,3Ql 


6,Ud6,4(i9  I 


»11»4 


THREE  MONTHS  ENDED  MARCH  31, 1901. 


United  States 

Denmark 

Frnnce 

Gcmj  any. ......... 

Netherlands 

Kotway — ,»*.... 

Bpaln 

Swltaeerlanfl 

Untted  Kingdom  . 

Total........ 


635 
876 


f2(»,072 
171 
4S 


2,153 


29,  sea 

2,847 


210 
4.100 
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2,188,284 

22,028 
83,1122 
664,918 
128,738 
lid.  581 
29d 
407,742 


S14.«je9  i 


31, 0«^  I    3,483,&»4 


1159,514 
4.573 

t9U 

6v7«8 

lfi,9G0 

13 

31.311 


"m.m 


Table  2A.^BuHer  and  oleomargarine  imported  ittto  the  port  of  Tlijhtna,  €td/a,Ji»cal 

endid  June  SO,  1000. 


France.    ^^1 
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f  Table  24. — Butter  and  fleoniargarine  impvrUd  into  the  port  of  Hahana^  Cuba,  fiscal  year 
ended  June  30 ^  1900 — Continued. 


■                MODths, 

Germany. 

Holliind, 

Other  eon n trie*. 

Total. 

Founds?.      Value. 

Pounds, 

Viilue. 

Pounds, 

Value. 

Pounds* 

Vftluc. 

■               1889. 

July 

28 
2,000 
3,840 
1,815 

f5 
520 
964 
228 

*2 
t-a.fiOO 

11 
B35 

76,112 
35,961 
47,067 
37,066 
108,721 
*3,183 

80,212 
98,001 
170,062 
102, 133 
66,684 
79^970 

»14,m 
7,406 

1     An^Dst,..  ..,*.... .. 

9,497 

^^#^l.«r 

8,366 
1,577 
8,480 

3,717 
1,S15 

1066 

373 

761 
445 

1*1,587 

194 

6,S90 

^^pSToveiiibcr 

16, 117 

12,700 

unto, 
^^jAtii^nn* 

],5S4 
1«644 

405 

16, 875 

^■Fcbtunr}' 

15,105 

^Hniftmh 

20,584 

an 

1,858 
2,522 

100 
455 
210 

*64 

559 
4 

14,  W7 
11,657 
10,283 

^vir«y 

^K^niiA 

lS^9fil            3.07K 

ia,6GJ 

2,697 

7,4«J 

i,5«a 

9«6,372 

154|994 

■ 

^Itnly, 


^NorwRjr. 


•Bclfflum. 


*  Mexico. 


Table  25. — BuUer^  cheese^  DiUk^  and  fjltioumrgarine  cxporkd  to  Cvbn  from  tht  Vaitfd 
States,  qitaiditits  and  rahw^j  1S52  to  1901. 


YeAT  ende^l  June  I 


Butter. 


Poimdsi.       Yftlne. 


Cheese. 


liSllc. 


Founds. 


Value,       Value. 


Okomai^anne, 


Pounds*     Value, 


1S5A. 
1.869. 
1360. 
1861. 
1862, 
1863. 

\fm. 

1866. 
1867,, 
1SC8., 
1869. 
1^70.. 
1871., 
1B72., 

isrj.. 

1874. , 
1876.- 
1876.. 
1877,, 
1«78.< 


420,597  I 

S»66,158  I 

469,857 

2S5,40(; 

a91,S57 

471,973 

660,731 

764.464 

762,589 

620,  020 

711,110 

867,693 

943,690 

608,153 

860,  MO 

531,131 

290,860 

211,767 

338,121 

945,362 

464,637 

338,914 

271,891 

825,472 

221,194 

t28,669 

3^19, 710 


*877,8e2 

•75,867 

•94,446 

53,840 

73,849 

87,561 

117,117 

134,267 

119,0152 

100,764 

101,487 

187, 750 

252,709 

241,962 

127,075 

144,253 

85,604 

70J16 

85,S0a 
94,264 
72,838 
75,607 
83,428 
fi6,146 
93*267 
5G,in 


L 


» Values  for  butter  In  1852-18M  include  iXitysv 


339, 162 

156,021 

214,904 

170,8^ 

136,831 

131,227 

245,134 

170, B46 

200.120 

229,628 

459,916 

473,043 

829.812 

190,689 

145,530 

187,625 

66,775 

66,487 

96,540 

152,512 

92,533 

81,626 

89.496 

86.464 

10fi,3K> 

106,667 

42,4.W 

for  cbee«?e 


( 

( 

( 
119, 
14, 
14, 
25, 
17, 
22, 
24, 
37, 
56, 
109, 
S8. 
24, 
25, 

7. 

8, 
15. 
19, 
11, 
11, 

6, 
13, 
J5, 
14, 


) 
) 
) 

510 
,330 
417 
346 
082 
083 
510 
718 
037 
187 
006 
950 

m^ 

801 
574 
281 
601 
131 
437 
427 
007 
206 
338 
736 


S212 
«>2,236 


8,805 
6,G25 
8,404 
6,459 
9,59M 
8,049 
4, 176 
4,746 
6,867 
To  Spanish  Wuist  Indies^ 


^^H          Taitlh  25.^BuUery  cheese,  milk,  and  okomarfjnrim  exporUd  U>  Cuha  fmm  &u  Oulflf    1 

^^^K                                     States^  quajitUicM  and  vgIiicb^  ISSJ^  to  I.90i— Continued,                                1 

^^^1              Tear  entled  June  dO^ 

ButtCT. 

Cheese. 

f    MUk.    ' 

Ol€omafsiiiiii«.       1 

Pounda 

Vilue. 

IFMinda 

v«atui. 

v*liie. 

Pounds. 

Viilae 

^^^H 

4a%736 
286.779 

186.7X1 
196,839 
134,956 
199,806 
264,770 
212,970 
108,536 
112,209 
14a,  433 
101,130 
165,833 
2W.166 
121, 179 
88,805 
49,982 
58,120 
42,71fi 
685,840 
255,473 
115,599 

162,166 
54,304 
H515 
40,876 
44.339 
32,418 
36,4fia 
45,202 
41.105 
30,2<;6 
21,771 
21,219 
18,  n9 
33,570 
49,2:i7 
27,038 
11,598 
10^080 
10,475 
8,0«7 
99,497 
45,469 
!M.964 

128,761 

140,022 

71.555 

64,012 

72,008 

59.461 

62,617 

»9,737 

88,976 

81,148 

56.696 

62. 708 

80,275 

202,611 

225.421 

216,021 

58,080 

42,  m 

64,869 

219, 5»1 

G8ft,225 

334.428 

199,184, 

$16,011 
21,226 

i2.ua 

13.697 
16,580 
13,853 
14,908 
16,120 
14,817 
14.136^ 
10,010 
9,686 
12,910 
27,478 
'^4M 
80,835 
8.368 
7.808 
11.284 
2^,888 
76,664 
42.077 
27,  .SOI 

•13.816 

1S»778 

H79T 

13,100 

U,967 

T,8M 

11,887 

14,144 

9,993 

13,013 

15,401 

22.19;J 

17,!K6 

27.298 

46,347 

41,732 

»,777 

63,8»i 

70,486 

114,230 

364, 162 

442,610 

^^^B          ici.^ 

^^^^1 

^^M      in^ -« 



^^H            18e^L, 

S72 

m 

^^H        Miii,x 

1,800 
2,600 

fia,iioo 

128,306 

66,  aw 

to,  020 

6,624 
4.W 

4.030  ' 

ifi 

3Sft 

Am 

m 
m 

^^^H              tetrr 

^^M            ISSiA. - 

^^1        im.. ».. 

^1                         iRVt 

■ 

H               iswa. 

^1                    T*if4 

^^^                  T^^ , , , , 

^^^g                   ICltlA 

^^^H              mta-T 

sot 

1S7,706 

m 

mm 

a9» 

^^^H 

^^^B 

^^^1 

^^M       iuai„„. — , 

406,798      722,075 

^^H                                                            FACIlJTlTIfi  FOB  SHIPFIXG. 

^"           JIany  steamshipH  are  operated  between  the  United  States  and  Cuba. 
The  principiil  routes  are  from  New  York  to  Habana;   New  York  U> 
Mataiizas  (near  Habana) ;  New  York  to  Santiago  and  Cienf  ue^o*i;  MoUfe 
to  Habana;  Mobile  to  Santiago;  and  Tampa,  Fk.,  to  Habana;  and  there 
are  others.     Most  of  the  freight  is  shipped  from  New  York,  whence 
there  is  a  miling  at  least  two  or  three  days  of  each  week,  the  time  of 
fa8t  steamers  to  Hal>ana  being  about  three  days.     Commercial  refrig* 
erators  arc  not  availablf .     The  freight  rate  on  butter  and  cliecse,  Nen 
York  to  Ilal>ana,  is  47  eents  per  lOU  pounds.     The  minhuum  charge  i* 
^6,     The  rate  from  New  York  to  Santiago  is  45  cents  and  the  minimum 
charge  $5.25;  sailing  time,  seven  or  eight  days.      On  account  of  tli& 
higii  minunum  rate  .small  shipments  of  butter  or  cheese  can  n4>4  t» 
forwai"ded   independently  except   by  the  pa}Tiient  of   a  very  hetivy 
freight  rate.     The  best  way  is  to  have  them  included  with  other  gockU 
going  to  the  same  destination,  all  being  covered  hy  one  bill  of  hiding. 
This  would  have  to  be  done  hy  arrangement  witli  houses  making  reg- 
idar  shipments.     When  independent  shipments  are  made  it  is  the  cus*- 
torn  of  American  shippt^rs  to  pro\  ide  for  immediate  paymeut  by  ths 
use  of  a  sight  draft  attached  to  bill  of  lading.                                            i 
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The  express  rates  from  New  York  to  any  principal  Cuban  port  and 
to  other  points  are  as  follows: 


25  pounds. 


60  pounds. 


100  pounds. 


Principal  ports  . 
other  points — 


$1.25 
2.20 


^2.00 
3.20 


S3. 50 
5.50 


An  executive  order  pronaulgated  March  51,  1900,  which  took  eflfect 
June  15, 1900,  declared  the  tariff  on  butter  and  oleomargarine  imported 
into  Cuba  to  be  $7  per  kilogram,  on  cheese  ?5  per  kilogram,  and  on 
condensed  mflk  10  per  cent  ad  valorem;  butter  and  cheese  to  be  duti- 
able on  gross  weight,  including  the  weight  of  all  packages  or  recep- 
fscles,  12  per  cent  tare  allowed  on  butter  in  ordinary  boxes,  tierceSy 
ean9,  etc.,  35  per  cent  tare  allowed  on  butter  in  brine  or  otherwise 
packed,  with  wooden,  glass,  or  tin  receptacles  combiued,  provided  this 
cloes  not  exceed  the  actual  tare;  and  12  per  cent  tare  allowed  on  cheese. 
IKs  Department  has  pointed  out  ta  the  proper  authorities  the  great 
dfeadvantage  of  the  above  regulations  ta  shippers  of  high-grade  butter 
packed  for  protection  against  heat,  which  necessitates  large  tare,  and 
ft  h  advised  of  the  intention  hereafter  to  allow  actual  tare  en  butter 
ariiviij^  in  unusual  packages. 


STATISTICS  OF  OLEOMAHGAIUNE,  OLEO  OIL,  AX» 
FILLED  CHEESE,  IIMM)  AND   11)01.* 

Compile*!  by  R.  A.  Pearson,  M.  S., 
AmMafU  Chief  of  Dtnry  Division,  Bureau  af  Animal  InduMry. 

All  the  iivailal>U>  statistics  rolatini^  to  the  production  and  distn 
tion  of  oleoma rgarhie J  oleo  oil,  and  tilled  t^boose  which  niig^ht  be 
public  interest  were  published  in  tables  in  the  Sixteenth  Ann 
Report  (1891))  of  the  Bureau  of  Animal  Industry,  together  with 
discussion  in  whieh  the  requirements  of  the  United  States  laws  wei 
stilted,  and  the  statistical  data  of  chief  importance  were  emphasized* 
With  one  or  two  exceptions  the  latest  figures  included  were  for  tb 
fiscal  year  ended  June  3(*,  1899,  Statistics  for  the  two  following 
fiscal  years  (1900  and  19*U)  are  now  presented,  the  sources  of  infor* 
mation,  as  before,  being  the  Bureau  of  Internal  Revenue  and  th*^ 
Bureau  of  Statistics  of  the  Treasury  I>ei>artnient,  A  part  of  the  data, 
which  has  not  yet  been  pul)lished,  has  been  kindly  furnished  throu<rh 
the  Section  of  Foreign  Markets  of  this  Department.  In  some  instant:* 
statistics  of  one  or  a  few  ytiars  previous  to  19CMJ  are  given  for  purpoj 
of  comparison. 

OLEOMARGARINE. 

The  largest  output  of  oleomargarine^' in  any  fiscal  year  since 
oleomargarine  revenue  law  took  effect  (1886)  was  during  the  tweV 
months  ended  June  30,  1900,  and  amounted  to  107,045,028  pounds,  ao 
average  of  8,920,419  pounds  per  month.  This  was  an  increase  of  about 
29  per  cent  over  the  production  in  1899,  86  per  cent  over  that  of  1898, 
and  13.5  per  cent  over  the  product  of  1897.  The  revenue  colleitioni^ 
from  oleomargarine  in  19C*0  were  f>2,54»:3,78o.l8.  The  production 
decreased  very  slightly  in  1901,  at  the  close  of  which  year  the  total 
(luantity  of  oleomargarine  accounted  for  by  the  oflicial  records  sinc€ 
November  1,  1S86,  was  859,598,873  pounds,  upon  which  a  total  of 
$21,003,988.05  had  been  paid  as  taxes.  As  in  earlier  years,  the  greater 
part  of  the  output  in  1900  and  1901  was  for  home  consumption,  the 
exports  amounting  to  less  than  5  per  cent  of  the  production 
(table  1). 


'  AIho  pubUahed  as  Senak*  Docunu^nt  No.  16S,  Fifiy>s$eveiith  CoajfresH,  first  seaeioiu 

•'In  et>mpHance  with  a  resolution  of  the  IJou!*o  of  Representatives,  tlie Secretary  of 

the  Treai»iiry  has  furnished  a  Htatement  of  all  Ihe  ingreillents  used  in  the  maniifjic- 

tare  of  oleomargarine  hi  the  United  Statej^i  In  the  liBcai  year  1890.    This  8tal«uieiit 
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Statistics  of  productioivand  distributiaiT  of  oleomargiiriiie  }>y  moiitlm 
Lve  not  hei»n  pul)lisli(/d  by  tlit*  Tnuisiiry  nt*jmi"tm«'nL  but  by  spociul 
mrti'sy  tlit^y  havo  Im'cii  furnisht'd  to  this  HurtMiu  (liilde  2)»  and  it  is 
lOted  that  fiiiantities  produced  in  different  months  varied  about  m  in 
le  years  preceding  1900.  Hie  j>rfiduetion  appear??  to  have  an  inti- 
ate  rehition  to  tin*  priee  of  liutter,  luVing  greatest  in  th*»  winter  and 
allest  in  the  summer. 

The  niantifaetnrerH  of  oleomargarine  in  liMIO  and  lHOl  were  Icicated 
the  sumo  districts  as  in  181*0,  with  the  addition  of  Kentucky  and 
exas,  which  appear  on  the  list  of  producing  States  for  the  lirst  time,. 
nd  Pennsylvania,  which  had  not  lieen  on  the  list  since  181*5.  Illinoiis 
ontinurs  to  stand  far  in  advauee  of  all  others  in  <piantity  nianufac- 
tired,  having  turned  out  4(>,41T.148  pounds  in  IWO,  or  over  43  per 
nt  of  the  total  production  of  the  country,  and  42,331,822  pounds 
ki  1001,  or  40  i>er  cent  of  the  totaU  Its  output  in  1801*  wiis  3S,S'j7,003 
lounds,  or  nearl^^  47  per  cent  of  the  totah  KansavS  remains  in  second 
place,  with  a  production  in  1000  of  lH,(j8(i,460  ijounds,  an<l  slightly 
Ivss  in  1001.  Ohio  retains  third  place,  having  made  a  large  increase 
om  1809  to  1000,  and  a  still  further  increase  in  lOOl,  when  the  uut- 
iit  was  16.443,073  pounds.  Itbtule  Island  (in  the  Connecticut  district) 
id  I  ndiana  occupy  fourth  and  tif tli  places.  Their  pro(hiction  increased 
about  10,(HX>,000  pounds  in  each  of  the  fiscal  years  1000  and  1001. 
he  product  of  Missouri  was  more  than  doubled  from  18110  to  1000, 

bllow>«,  together  with  the  valaen  of  in^rtHlicnt^^  hh  reported  in  tt  Htimony  hefnrt'  the 
Cougre^ioiiiKl  n»i>Hijittfe  r<JiisideriiijLi^  mi  (^Iruiimryanni"  iiii^rtJ-irnL': 

htaniities  nud  kimls  of  hujmdierttfi  ttatd  in  the  production  of  okonmrgartnc  in  the  VitHed 
«Sf«r£r«  fur  thejUitii  ptfnr  ended  June  30^  1S!W;  tilm  (he  pereenhoje  etteh  ingrediad  beon 
iff  tht  whole  qitftniitf/j  H«  value  per  }ioundf  and  ioUd  vafue. 


MiiU'tiAh 


ttlrel  lurd 

Meo  oil 

CoUnn-secf]  oil.. 
Bcsfttneoll....... 

Coloring  miiUer. 

Siijf n  r  , 

Glyterirj  , 

Sieanti. -. 

Oluco^c 

Xnnc 

Sua 

Buucf  oU 

BtiUar 

Cream  *. , 


Tot  Hi. 


iPerrptilftifv 
I   eiieh  In- 

benrs  In  the 
I     whole. 


SI,  297, 251 
4.357,514 

480,  aio 
t4«t,g70 

110,164 
H,963 

2,ViO 
r4, 200,576 
6, 773, 670 
4.842,904 
1.568,319 
S.  527, 410 


84.27 

2ft.  «2 

4.77 

.5S 

At 

.12 

.01 

.007 

.003 

15.66 

7.42 

4.7C 

1.72 

3.86 


Valnu 
]toimd. 


Tniiil  v»ihip- 


Ctnt$. 

9 

6 
10 
'JO 

4 
10 

8 

1 
1 
6 
!^0 
5 


I^],ii2/i00 


wa 


2,50a;780.06 

2J44,917.fi9 

522,(K25,0a 

4,863.10 

29,296.00 

4,i<Xt.50 

896,  yo 

450.60 
76.50 
142, 006. 76 
67.72«.70 
260,520.00 
313,663.80 
176, 870.  no 


6t  171,007.61 


6427—02- 
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wh(Mi  it  was  over  4,000,000  pounds,  and  fell  off  very  slightlj'  in  IOC 
The  Maryland  district  output  (including  the  District  of  Coluinbi 
whifh  is  the  important  i)art  in  this  connection),  was  more  than  doubl 
from  1809  to  11)00,  and  it  increased  still  further  in  1901,  to  a  little  ov 
2,500.(K)0  pounds.  New  •Fersey's  production  was  much  larger  in  19 
than  in  1890,  but  in  IDOl  it  was  loss  than  in  1899,  l)eing  under  500,0 
pounds.  In  1900  a  little  more  than  300,000  pounds  of  olcomargari 
were  produced  in  the  western  part  of  Pennsylvania,  and  this  w 
increased  to  over  2,000,000  pounds  in  1901.  Small  amounts  we 
made  in  Kentucky  and  Texas  in  1900;  the  production  increased  frc 
twofold  to  fourfold  in  1901. 

Rhode  Island  is  the  principal  source  of  oleomargarine  which  is  wit 
drawn  for  export,  having  furnished  2,687,810  pounds  for  this  purpc 
in  the  tiscal  year  1901,  or  more  than  five-sevenths  of  the  total  amou 
withdrawn  for  export;  most  of  the  ])alance  went  from  Illinois  ai 
Kansas  (tables  3  and  4). 

As  would  be  expected,  the  luunber  of  establishments  engaged  in  tl 
manufacture  and  sale  of  oleomargarine  considerably  increased  in  tl 
yeai-s  1900  and  1901.  There  were  til)out  twice  as  many  nianufaeturer 
wholesalers,  and  retailers  in  these  years  as  in  1898,  the  numbers  beinj 
in  1901,  32,  194,  and  9,S49,  respectively.  Although  the  production  i 
oleomai'garine  was  greater  in  1900  than  in  1901,  there  were  5  nioi 
manufacturers  and  781  more  retailers  the  latter  3*ear  than  the  forme] 
Manufacturers  were  located,  in  1901,  in  ten  States  and  the  District  c 
C<>luml)ia. 

Wholesalers  were  located  in  the  District  of  Columbia  and  33  Stale 
and  Territories,  Hawaii  being  a  recent  addition  to  the  list.  Ketailei 
were  located  in  the  District  of  Coliunbia  and  every  State  and  Ten 
tory  except  four,  namely,  California,  Iowa,  Nevada,  and  Utah;  2,81 
retailers  were  in  Illinois  in  1901,  and  I,r>in>  in  Ohio,  Ohio's  increa 
being  remarkal)ly  rapid,  having  had  953  in  1899  and  513  in  1898. 
1901  New  tJersey  hatl  the  third  largest  number  of  retailers,  630,  havii 
increased  from  :^59  in  1899 — even  a  greater  ratio  of  increase  thi 
Ohicr's.  Indiana  was  next,  w^ith  409  retailers,  the  number  in  18' 
having  been  292.  Michigan  increased  from  152  in  1899  to  420 
1901;  Missouri  from  222  to  404;  West  Virginia  from  171  to  354;  ai 
Virginia  from  inj)  to  2.%.  The  most  notable  decreases  in  numbers 
retailers  from  1899  to  1901  were  in  Pennsylvania,  where  the  numb 
fell  from  721  to  370;  Minnesota  from  25  to  9;  Nebmska  from  90  to  U 
New  Hampshire*  from  18  to  o,  and  the  District  of  Columbia  from  i 
to:jo(ta}>le4.) 

The  quantities  of  oleomargarine  sold  in  different  States  are  not  rei 
ularly  re})orted,  but  such  information  was  furnished  for  the  year  1891 
in  compliance  with  a  special  resolution  of  Congress,  and  was  include 
in  an  article  on  this  subject  issued  by  the  Department  of  Agricultun 


lu  that  article  it  was  8ho\m  that  the  amouiit-^  of  oleoninrgarine  dis- 
poned of  in  the  diffen»ntSt4ites  ure  roughly  indicated  by  the  nunilK^rsof 
retail  dealers.  On  thin  basi^  IllinoLs  woidd  still  stand  at  the  head  of 
the  li.st,  but  Pennsylvania,  instead  of  bein^r  >jecond,  would  be  preceded 
by  Ohio,  New  Jersey,  and  perhaps  a  few  other  States. 

The  revenue  turned  into  the  United  Stutes  Treasury  from  the  vari- 
ous taxes  upon  oleoma r|j^ari no  is,  of  course,  ]>roportionate  to  the  total 
output.  In  1001  the  gross  receipts  were  $2,518,1111.44,  of  which  about 
fuur-rifths,  or  a  little  over  ^:3,()00,OOU,  caiue  from  iht?  tax  of  2  cents  on 
each  pound  maiuifactured  for  domestic  use.  The  remainder  is  from 
taxes  upon  manufacturers,  whol<*salers,  and  retailors  (table  5). 

Only  0.8r>  per  cent  of  the  internal  revenue  raised  in  1900  ennie  from 
oleomargarine,  and  only  0.82  per  cent  in  IVHJI. 

The  export  of  oleomargarine  is  very  light;  4,990,099  pounds  went 
out  in  the  tir^ical  yeai"  lllUl,  and  otdy  4,25t»,007  in  1900,  agaiui^t  5,549,322 
pounds  in  1S99.  In  1901  nearly  TO  i)er  cent  of  the  exports  w*ent  from 
the  port  of  New  York  and  about  25  per  cent  from  Baltimore:  the 
remainder  from  several  other  ports  (table  6), 

There  is  no  uniformity  in  monthly  exports,  the  quantity  depending 
upon  many  changeable  conditions,  In  the  year  ended  June  3i>,  1901, 
the  months  of  largest  export  were  February,  001,174  pounds;  April, 
007,087  pounds,  and  May,  540,302  pountls;  the  smallest  export  montlis 
being  July,  274,188  pounds;  Septeml>er,  315,322  pounds;  and  October, 
209,054  pounds.  In  the  preceding  year  the  largest  monthly  exports 
were  in  October,  Nt)^•ember,  and  June,  and  the  smallebt  in  December, 
February,  and  April  (table  7), 

The  West  Indies  continue  to  furnish  the  chiei  outlet  for  exjiorted 
oleomargarine.  Thone  islands  took  uion*  than  half  of  the  quantities^ 
sent  out  in  the  fiscal  years  1900  and  1901,  To  the  British  ^Vest  Indies 
alone  there  were  shipijed,  in  1901.  1,333,358  pounds,  which  was  a  little 
le88  than  in  the  preceding  year.  The  amount  sent  to  CuIhi  is  rapidly 
increasing,  being  722,075  pounds  in  1901^  compared  to  157;7o0  pounds 
in  1899*  Trade  is  apparently  being -jvushed  also  in  Haiti,  where  108,898 
pounds  were  shipped  in  1901 — more  than  six  times  the  quantity  shipped 
in  1S99, 

There  is  a  decided  falling  off  in  the  exjwrt^  of  oleomargarine  to  the 
French  AVest  Indies,  the  amount  credited  to  that  destination  in  19(*l 
being  140,300  pounds.  In  the  same  yvnv  115,090  poui»ds  were  sent  to 
the  Danish  West  Indies,  The  quantity  sent  to  Porto  Kieo  in  1900  ii* 
given  as  219,140  [>ounds,  and  none  in  190L  To  Germany  there  was 
exported  in  1901, 1,234,942  pounds  of  oleomargarine,  which  was  a  large 
increase  over  the  quantity  in  1900,  but  less  than  that  in  1899.  To  the 
United  Kingdom  only  148,505  pounds  were  sent  in  1901^  or  less  than 
half  (jf  the  quantity  of  1899.  Newfoundland  and  Lal»rador.  to  which  no 
oleomargarine  was  exported  in  1898  or  1899,  took  107,473  pounds  in  1900 


i 


5AU    OF    ANOTAL   INDUBTRY, 

and  none  in  1001 .  Shipiiieiits  to  British  Africa  show  a  lar^e  iiicrea?!te, 
the  amn)Mit  forwarded  to  British  South  Africti  in  ll»01  bein^  287,738 
pi »y lids.  III  VMM\  118,3i*fj  poiiiKls  were  credited  to  Ilawaii.  The 
reports  of  exports  show  that  iiuTeasiog  quantities  of  oleomargarine 
are  being  sent  to  numerous  other  countries,  including:  several  in  the 
Tropics,  China^  and  Japan.  Besides  the  instances  already  mentioned^ 
there  have  been  marked  decreases  in  the  exportii  to  Swe<l»'n  and  Nor- 
way anrl  the  British  Ka.st  Indies  (table  8). 

OLKO  OIL. 

The  exports  of  oleo  oil  amounted  to  146,T31>,(>S1  pounds  in  WOQ 
and  161JJ51y418  pounds  iu  ISKH,  .showing):  a  small  increase  over  the 
preceding  years,  Consideraldy  more  than  half  of  this  went  from  the 
New  York  customs  district.  Baltimore  was  an  important  point  of 
ex|xirt.  Small  tpiantities  wi^re  shipped  idso  frotu  Philadelphia,  Bos- 
ton, and  a  few  other  cities  (table  t*).  The  exports  in  the  spring  and 
summer  months  are  ijfenerally  a  little  lai^^er  than  in  the  other  seasons 
(table  1(1). 

As  in  previous  3^ ears,  Netherlands  furnished  the  principal  outlet, 
taking  85,r*7»vS4.S  pounds  in  the  liscal  year  IMOO,  and  practically  the 
same  amount,  or  85,442,112  pounds,  in  lUnL  The  exports  to  Germany 
fell  off  about  i>,(K)0,ouO  pounds  from  ISm  to  ICHK),  but  from  1900  t'a 
llMJl  increased  nearly  7,000,(iOu  pounds,  to  33.482,308  pounds.  Ship- 
ments to  Denmark,  Sweden  and  Norway,  and  the  United  Kingdom 
have  showji  large  increases  during  the  past  three  year^,  the  quaatiti' 
credited  to  those  countries  in  liN>l  being  11,784,027  pounds,  17,051>.7 
pounds,  and  1*, 557, 733  pounds,  respectively.  Exports  of  oleo  oil  to 
Newfoundland  and  Labrador  have  increased  to  over  l,t)(>0,*K)0  pounds. 
Shipments  to  Austria-Hungary  appear  tohavecomiuenced  only  recently; 
they  amounted  to  luvarly  l,(jO(),UUO  pounds  in  ISOli,  fell  to  less  than 
75,000  in  1900,  and  were  076,625  pounds  in  1001.  Shipments  to  Italy 
were  practically  nothing  in  11*00,  but  amounted  to  017,047  in  1001,  or 
almost  eight  times  the  quantity  of  1800*  It  is  interesting  to  note  that 
607,625  pounds  were  forwarded  to  British  Australasia  in  1000,  and 
68,580  pounds  to  British  West  Africa  in  1001.  Decreases  are  reported 
in  the  exports  to  some  Canadian  jjrovinees  (table  11). 

FILLKD  CHEESE. 

The  production  of  tilled  cheese  decreased  in  1000  and  1901.  The 
output  in  the  latter  year  was  1,305,450  pounds,  hcmg  the  smallest 
recoi'ded  since  the  revenue  law  took  effect  in  1800.  Practically  all  of  the 
output  was  for  export.  The  total  revenue  reeeipti*  from  this  article 
in  lOoi  were  |>14,652.64  (table  12.) 

As  in  previoas  years,  the  production  of  filled  cheese  was  discontinued 
diirin^^^  a  large  part  of  the  warm  season,  and  was  largest  in  the  winter 


montlis.  The  maxirnum  monthly  production  in  the  two  yt^ais  rtidrd 
June  ^o,  una,  \vu8  319,S4(;  pounds  hi  April,  1!>0U.  Most  of  thr  tilled 
cheese  i.s  exported;  in  fart,  for  a  piu'iod  of  nineteen  months  ended 
November,  1890,  none  wa^  withdrawn  for  domei^tie  uhc,  but  in  December 
of  181*it  its  withdrawal  wm^  resumed,  and  a  little  les.s  than  50,001*  pounds 
went  into  u^e  in  this  <'auntry  in  that  month  and  the  five  following* 
FroQi  June  to  I>eeem^K*r,  11*00,  there  w^ei**}  no  withdraw^alw  for  domcstie 
Ui?e.  They  commenced  attain  in  January,  1001,  and  in  live  monthn 
amounted  to  a  litth^  over  50,000  poonds  (tiilile  1^3.) 

In  1901,  only  8  Crttablishment^  were  reported  to  be  handlint-*  tilled 
cheese.  Five  were  nianufac^torien  in  lilinoiR,  2  were  rettiil  establish- 
mcnts  in  the  ifuryland  distrirt,  and  1  in  the  Louisiana  district  (tnblcs 
U  and  15). 

The  taxes  collected  on  tilled  cheese  in  1901  constituted  less  than  half 
of  onedmndredth  of  i  per  cent  uf  the  total  internal  revenue  raised  in 
tlie  country. 

Table  l.^Prodncttmi  find  distrihuiion  of  oleomargarbtr  *md  tokif  reirntn-  n't  fifth  there- 
from^ 1897  to  IDOL 


Flwiil  ycHf  vndv<l  Junt*  !J0— 


Tota]  for  b  yeajrs. 

TotiU  ifnue  November  t,  vm*. 


Qu&ntity 
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67,51fl,136 
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107.(HfV,(XJH 
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Ux  paid." 


waiMlrawii      Received, 
fur  cjc  port  >    nil  Aowrce**. 
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«82,3S8,323         15.387,807 


821,401,015  1      i6,i^^,'JX^ 
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i,aM,129,(iO 
1,315*708.54 
1,966,618,56 
2,&4S,785aa 
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21,0Oa,U»8.0& 


•Two  et^nt-*  jh-T  p*nmd. 
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'D&tet  when  olecjmarguriiiu  revenue  law  t<«>k  t'lYiM-t. 
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10, 1)85, 999 

10, 496, 706 
9,853.370 

10,841,4«5 
8,331.454 
7,3i98,46J 
ri.r>70,224 


107,045,028 
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0,^29,625 

9,548,318 
10. 45dt,  r>45 
10,187,'V91 

10.«W0,212 
•>.7M,39G 

10,70t;,494 
H,  279^597 
7.214,623 
6,»45,91<S 


1<J3, 61(1,1^ 
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232,187 
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255,409 
299. 7S0 
2M.8»7 
21H,  148 
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W,88& 
857.179 
960,400 


8,876.764 
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m 
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Tahle  2. — Munthhj  production  and  distrihnlion  of  oleomargarine.  He, — Continued. 


Year  and  month. 


1900. 


July 

August 

September. 

October 

NoverabiT. 
DeuemlK.T . 


1901. 

January lu.  1?2.  '.»ir. 

Febnmn- 

March 

April 

May 

June 

T«»ral 104, 943.  s.Vi 


Qnantitv     \ 
prmluced. 

Withdrawn, 
ux  paid. 

P<mnd$. 
5,803.165 
6.906.231 
7,926.891 
9.553.808 

10,172,816 
9.012.932 

10.072.223 
K.  581. 747 
8,985.583 
9,21»1.I79 
8.333.653 
6,211,889 

Withdrawn 
for  export. 

Lout  or 
deatroyvd. 

Ptnindf.     ' 
fi,  374, 471  . 

Ptmnd*, 
289,085 
235.027 
2M,0Ot 
306,092 
»1,483 
295.092 

322.069 
267,861 
269, 6U 
322.746 
^13.623 
310,470 

Poifncli. 

7.162.022 
K267.t«l  ' 
10.0N9,lse 

9G9 

19,775 

10.296,097 

10. 245.  .'lOO 

lU.l?2.'.»ir. 

s,99i,:w; 

9.  Iti6. 371 
9.oO»*.,.S"»2 
S,  190, 1S3 

itv 

750 
32,  W9 

6.4><0.9ty> 

44. 5» 

lM,943.s.V. 

101.432,717 

3,507,1»3 

99.019 

Tahle  W. — Production  and  diMribntion  o/  olfonianjarine^  hy  diittridSy  1890  to  1901. 


Intcrniil  n*v»*uue  <llMtrict«'. 


PnKlurc"!. 


'  Remain- 
Withdrawn,  Withdrawn      Lost  or  ingin 

tax  paid,      for  export,   destroyed,      factorr 
I  June  30. 


Connecticut* 7. 912. .'>7I  j 

First  Illinois :is.}^97,6a3 

Pixthlndinna 7.0Hr,.W.» 

Kan.««is'» '.  in.459.9m 


Maryland  <J 

Sixth  Missouri 

First  New  Jersey  . 
Fifth  New  JerK-y. 

Eleventh  Ohio 

Eighteenth  Ohio. . 

Total 


I.av,.4a2 

l.sG7,211 

439. 472 

101.1S.=> 

2. 327.  SNl 


r»,  1)26,  Stki 
3K.  11.4,  IKS  , 

7.03S,3VW  I 
13.  IW,  49i;  I 

i.a'v4.a37 1. 

1.MS.1.V2  1. 

410.(WS2  I 

104. 400  j 

l>,  9  is.  07.1  . 

2.rtl9.:i29  1. 


I*ftund*. 
2.2S3.455 

452.372 
2..'i00 

331,208 


PoHnd§. 


20.  .TOO 
3,000 


N^.141.0S1 


7ir2.2SH  I    3.(n)i'..0;tt 


Pound*, 
68,646 
420.105 

«.»a 

21.17T 
8.  SOD 


6103 

22.0?i) 


787,SflR 


Ytnr  vndtil  Juiu  .U).  1:mh.'. 


I 


*l 


lo.iis.  ir.2  1 

m;.  24S.  44r.  I 

i«>s.  7:i2 

11 ».  77><.  W* 

lit.  V2'y 

2,2U7.71.s 

-I.l07.«*.yi; 

rH)|.L»7l» 

ll.\300 

12.4*VI.21l» 


2.f).->3.214 
475,269  ' 


9,200 
229,781  ' 


r<mnetrtieui« 

Firat  Illinois 

Thirteenth  Illinois 

Sixth  Indiana 

Kansas*' 

Fifth  Kentucky 

Maryland  "^^ 

Sixth  Mi--i»uri 

First  New  JorK'V 

Fifth  New  Jersey 

Eh-venth  Ohio 

■Includini;  the  Stat< 
Conneclleut. 

*»Ineludinjf  the  Indian  Territory  and  the  Territory  of  oklithoiiia,  l»ut  no  »deonian?arine  was  maBi>> 
foctured  in  either  of  these  Territories. 

'Inelufies  Delaware'.  District  of  l'olunil»in,  and  iw<M'«Miiiiii".  of  Virginia 


7.7W.«.Hr2 
4\  S3- J,  OKV* 

10,737,1.49 
li;.:ii*2.a2:{ 

72,  rm«>  , 

2.2ir2,3'K)  ! 

I.11M>73  i 

:»•.».■>.  K49  9,300 

Urt.MlO  I 

12. 4:»9. 9ir2  ! I , 


5t;.2« 

359.53'. 

4.109 

121. 4IS 

156.93 

7.447 
3.2W 
8.0W 


66.376 


of  KIichU'  Island.    No  oleomargarine  was  manufactured   in   tlm  St«te  f4 
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Table  3. — Production  and  distribution  of  oleomargarine,  etc. — Continued. 


Internal  revenue  districts. 

Produced. 

Withdrawn, 
tax  paid. 

Withdrawn 
for  export. 

Pounds. 

Lost  or 
destn»y^. 

Reraain- 
ingin 
factory 

June  30. 

year  einled  June  SO,  2«>a— Continued. 
Eighteenth  Ohio 

Poundg. 
2,734,214 
301, 158 
103,890 

Poumls. 
2,739,898 
281,485 
103,890 

Pounds. 

Pounds. 
16,386 
14,564 

Twenty-third  Pennsylvania 

Third  Texas 

Total 

107,  (M5, 028 

103,616,142  1    3,376,764 

817,806 

Year  ended  June  SO,  1901. 
Connecticut  • 

10,786,496 

42,273,266 

68,556 

9,143.286 

16,365,738 

165, 133 

2,670,218 

4.032,442 

144.275 

308,591 

1,098.503 

12.739,370 

2,606,100 

2, 157,  avi 

394,830 

8,085,968       2,687,810 
41,571,302  ,        fifi8  259 

, 

49,236 
350,902 

First  Illinois 

Thirteenth  Illinois 

60,  W9 
9, 184, 200 

Sixth  Indiana 

1»  980 

66,659 

Kansas* 

16,246,090           1:^.444 

141,806 

Fifth  Kentucky 

160,630 
2,676,404 
4,000,807 

151, 425 

8,003 

Marvland « 

Sixth  Missouri 

First  New  Jersey 

9()0 

Fifth  New  Jersev 

307, 791                  800 

First  Ohio 

l,073,a54 
12,  775, 313 

25,139 

Eleventh  Ohio 

30,433 

Eighteenth  Ohio 

2,606,257 

2, 137, 787 

394,830 

16,229 

Twenty-third  Pennsylvania 

' 

33,829 

Third  Texas 

1 

Total    

104, 943, 856 

101 ,  432, 717       »-  5()7. 1  y3 

722,237 

•Including  the  State  of  Rhwle  island.  No  oleomargarine  was  manufactured  in  the  State  of 
Connecticut. 

*  Including  the  Indian  Territory  and  the  Territory  of  Oklahoma,  but  no  oleomargarine  was  manu- 
factured in  either  of  these  Territories. 

•Includes  Delaware,  District  of  Columbia,  and  two  counties  of  Virginia. 

Table  4. — Xumher  nf  manufacluren^,  wholesalers,  and  retailers  of  oleomargarine  in  each 
suae  and  Territory,  1898  to  1001, 

[This  table  shows  the  number  of  establishments  which  paid  taxes  in  the  y^ars  named.  The  num- 
bers vary  slightly  from  the  numbers  actually  in  business,  as  taxes  are  sometimes  paid  before  or  after 
the  year  to  which  they  apply.] 


1 

<A 

>5 

1 

1    . 

if 

% 
OS 

5^ 

For  year  ended  June  30— 

-■- 

1 

Si 

3 

iwi, 

i 

1 ' 

s  i 

1899. 

Il 

^      z 

^        as 

2           IE* 

IDOO. 

States  and  Territories. 

1 

Q 

20 

U 
57 

e 

1 

Alabama 

11 

a 

3 

39 

Alu'^ka 

^ 

2 

Arizona 

I 
1 

3 
2Q 

.l    1 

J       1 

2 

1 

1 

3 

5 

Arkansas 

46 

California 

i       1    ' 

Colorado 

70 
9 
T 

.1        6  1      72 

7 

7 
57 

' 

151 

Connecticut 

1 

10 

Delaware 

*» 

50 
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Tablr  4. — Xuinher  of  tnannfacturers,  wholesalers^  and  Toilers,  etc, — Continued. 


For  year  ended  June  30—^ 

IBSS. 

1899. 

isoa 

UUI. 

Bfntis  nnil  Tcfiritoiicft. 

1 

i 

1 

t 

i 

1 

i 

1 

o 

2 
5 

1 

in 

1 

1 

1 

1 

2 

& 

9 

1 

O 
It 

3 
7 
7 
3 

7 

i 

District  of  Colmnbla ...... 

3 
1 

7 

so 

76 
1^ 

1 

5S 
78 

2 

3 
7 

43 

loa 

80 

30 

Florlflu 

lAi 

G«*oi;gln.   ,  *         ^  i  * .    . » .  ■ , 

n 

Hawaii.. . 

Idaho.. 

1 
1,113 

aai 
n 

3 

:::::r:::: 

20 

3 

IMS! 

214 

Ills 

13 

110 
7» 

162 
2& 
T 

2£1 

7 
4 

1 

23 
4 

4 

2,Sdl 

419 

2% 

S 

3C»i 

U99 

176 

£1 
112 
lOO 
S7« 

2& 

23 
392 

la 

4 

§ 

Illinoia.,....., 

Indlnnfl......    ,„.....  .. 

3 

2 
4 

4        10 

3          5 

J 

m 

SI 

IndlAti  Territory 

Iowa  .    +  hh  ♦  ♦ .  * .  , » , , 

2 
I 

1 

KanLKtiM ....,,,  ^   ^  . , » *  ^ » ♦  ♦ 

'1 

4 

m 

? 

] 

1 
4 

a 

2 

4 

1»9 
SM 

§ 

Keiitur-ky 

157 

llfi 

1 

".... 

LoulAlaun 

Maine ,. -.. 

Maryland  ..****.„,..,..,. 

I 

J 

14 

12 

4 

a 

1 

11 
11 

lA 

11 

I 

2 

1 

8 

12 

1 

^         4 

3 

1 ; 

1                 1 

MithJEmn 

v^\ 

4     __. 

MiimePOUi       .                      ^.t.. 

Mieslftilppl  .„..,..  . 

ITi 

Misflfiiiri  ..........,.......|       1 

Motitnna ..,* 

'I 

124 

1 

1 

NebruskA..., '..,_ 

Nev  iidiL  ........... . , . .  V 

•I 

IKJI 

1 

1 

»0 

4 

m 

3 

1                 * 

New  Hamjkt^liirtf .......' 

'I 
7 

7 
27 

51  a 

3 

1 

7 

13 

11 
14 

IK 

10 
» 

?ii 

31 H 

*21 

4 

7r. 

144 

2 

9 
1 

21 
U 
2G 

12 
2 

316 

hi 

M 
94 

139 

«> 

I 
fit 

\  " 
t  ^ 

SIS 

1  " 

Nevv  Jvtffy  * , 

1 

New  Mej^lc4i  .,,,.*,....*.. 

New  York... ,„. 

S 

2 

1 

Nonh  CarollDw. ,. . . ' 

North  Dakota... ,.,..., 

Ohio ..,.„,.. J       2 

Oklahoma 

Oregon. . . .  * :...,.. 

m 

2 
*     " 

* 

8 

15 

3 

1 
9 

le 
s 

Peniwjlvsnla -  - 

12 
•> 

2 

270 

2 

1 

lA 
4 
2 

Rhode  Miind . 

3 

19    

South  Carolina 

South  firtkyia „  . _ , ,  . 

.'17 

TenncsHco 

1 
4 

3 

1 

2 

15 



5 
16 

1       hi 

1   '^ 

Texas 1 



11»    ,„... 

Utah ' 

Vermont ' 

I 

2 

1 

4 

1 
4 

3 

IMO 

237 
13 

1 
23S 

IS 

Virginia ' 

2 

119    ...... 

8    ...... 

102    ...... 

15' 

IDd 

171 
17 



"1 

i 

2 

Waf<hington 

West  Virginia 

2 
6 

5 
4 

1 

2 

Wisconnin ' 

Wyoming i 

5 

Total 

Number    of    States   and 
TcrritorieH  in  whieh  lo- 
cat*!<l 

_Ii 

102 

4.228         IT 

ir>4 

- 

0.?22 

27 

203 

9,068 

82i 

IW 

9,849 

s 

2S 

14 

h 

31 

47 

11 

36 

"I 

11 

84 

48 
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Table  5. — Internal  revenue  receipts  from  ok&margimnep  hy  districts,  1900  and  1901. 


Intern  at  iwcnue  dli'trleL*. 


C<ri|](.'eiiQ(ifl 
on  Dleiijnttr- 

cr^nts  per 
paund. 


i2)».00 


Speelnl  tuxMi  of — 


ManuCne- 
turerst. 


11,800,00 


3,400.00 


7^.00 
2,«O0.D0 
1,960.00 

2,&40.00 
6,8-tO.OO 
2,280.00 


3,308.76 
214,083.62 


I 


329.662.94 


I 


1,478.10 


44,074.42 


470. 12 


I 


82,002.00 


J. 


■| 


11,920.98 
2,326.56 


I 


249,286.66 


300.00 
1,450.00 


1,140.00 
1,796.00 


•aw.00 

1, 770,  OO 
6,236.00 

14,182,00 
4.0^.€0 
2,802.00 

90,812.00 
4,130.00 
4,708.00 
2,962.00 

11,060.00 
4,024.00 


600.00 


2,400.00 


360.00 


350.00 


840.00 


1,000.00 


AlHbnmn , 

Arkntiflns  .... - , 

Colomdtt  •..,».*,.,...««.».,..  w .».».,.  I  ..,,.,*..,».. , 

Conneetkui '' ......-.,,..,., '      1 W,  mh  56 

Florida .„„,,.,„,.„-,,.„„.. 

Georgia ' 

First  Illinois 923,378.40 

Fifth  Illinois 

Eighth  IlHtioia 

Tlvin<?ctitli  I  llinoi^ 

Bi3Eth  lodiwift  

Seventh  Jndixiufi 

Third  Iowa 

Fourth  Iowa 

Kansa8« 

Second  Kentucky 

Fifth  Kentucky 

Sixth  Kentucky 

B«v«Dth  Kemiit'ky 

Xlgrhth  Kentucky 

Louisiana  * 

Maryland  • 

Massachusetts 

First  Michigan 

Fourth  Michigan 

Minnesota 

First  Missouri 

Sixth  Missouri 

Montana ' 

Nebraska^ 

New  Hampshire  •» 

First  New  Jersey 

Fifth  New  Jersey 

New  Mexico ' 

First  New  York 

Second  New  York 

Third  New  York 

Twetvty-flpst  New  York 

Twenty-efghth  Svw  Yfirk 

Foiinh  North  raroHna 

Fifth  North  Carolina 

First  Ohio 

Tenth  Ohio 

Eleventh  Ohio 

*  Ck)lorado  iiielnde^  Wyoming. 

*  Connecticut  ii)cladi?«  lUiiide  le^lutid. 

«  Kiin^fUis Inciudejf  Indian  Territory  and  Oklalioma. 

*  Louisiana  in cludc-s  Misslsstppi 

•Maryland  JneJudes  Delaware,  Dli^trlct  of  Columbia,  and  two  counties  of  Virginia. 
'MoDtiLDa  includes  Idaho  and  Utah. 
/Nebraska  tnciudcs  North  and  South  Dakota. 
^  New  Elampshlfe  ItjeiuciCM  Maine  and  Vermont 
1  New  Mexico  includes  Nevada. 


600.00 


600.00 
250.00 


1,000.00 


5,160.00 
7,060.00 
8,880.00 
1,800.00 
4,480.00 
4,200.00 
WO.  00 


1,140.00 
2,240.00 
7, 102. 36 


3,420.00 
880.00 


8,040.00 

1,600.00 

680.00 


He  t  Mil 
d«iiers. 


Totiil. 


116.00 

8,988.00 

530.00 

7.376.00 

2.588.00 

828.00 

36.00 

8,516.00 

6,554.00 

4,638.00 

5,890.00 

6,922.00 

904.00 

9,836.00 

2,972.00 

156.00 

2,910.00 

2,354.00 

2,640.00 

13,832.00 

1,012.00 

206.00 

48.00 

138.00 

48.00 

54.00 

832.00 

216.00 

11,030.00 

7, 472.00 

18,020.00 


*1. 
2, 

177. 

5, 
1,024, 
6. 
4, 
7, 
228, 
4 


268, 


571.  €0 
8^.00 
836.00 
593.56 
678,00 
442.00 
430.40 
410.00 
708.00 
710. 78 
389.62 
024.00 
600.00 
116.00 
410.94 
530.00 
044.10 
588.00 
828.00 

36.00 
676.00 
688.42 
518.00 
160.12 
402.00 
104.00 
676.00 
574.00 
296.00 
150.00 
456.36 
160.98 
828.56 
892.00 
206.00 

48.00 
138.00 

48.00 

M.OO 
832.00 
216.00 
070.00 
072.00 
986.66 
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Table  5. — Internal  revenue  rctripfj*  from  okomar^arin^^  elc. — Continue  1. 


JitlLTiiiil  revuTiuu  ili^lrU'L: 


Col  kvi  1(1110  ,, 
onolcimiHr'  j '■ 

c*?iatn  m*r    j      ,*IJ2« 


BiwdAl  t«^ef  (if— 


J'fcai  urnrcnaft  .innc^w,  r.Mio — uom'd. 

EiKhteenth  Ohio ?5i,r..-.9.26         moM 

O  r  fgon • 


i^.  imuo 


Fifbt  reuiisylvania 

KItjrtb  Petimy  tviUim* 

Twelfth  rennsylvanift 

Twonty-thinl  Pennsylvania. 

Squth  i'jiroliiiii        

Beoond  l\*ime«»ec 

Fifth  TonneKseo 

Third  Texas 

Fourtli  Texas 

Second  Virginia 

Sixth  Virginia 

West  Virginia 

Finst  Wisconsin 

Secontl  Wisconsin 


I 


*r 


.wo.ou 


Ri^tAll 

d^aJra, 


Tiital. 


7C.G1 


i4r>.oo 

.'tOO.OO 
9(K).00 


72.00 


2, 825. 00 


VWO.OO 


TOO.OO 
SUO.OO 

;,2io.oo 

,000.00 


Total 2.l»Si.'273.02  ;     l'>.4r>0.00 


Alabama 

Arkanws 

Colorado^.  .. 
Connecticut  "= 

Florida 

Georgia 


n;3,as7.7o      i,^).oo 


Hawaii 

First  Illinois 

Fifth  IIlinoLs 

l£]Mhtii    llluoisi 

Thirteenth  Illinois . 

Sixth  Indiana 

Seventh  In<liana ... 

Kansas  <i 

Second  Kentucky  .. 
Fifth  Kentucky.... 
Sixth  Kentucky.... 
Seventh  Ketitueky . 
E  ghlh  K<eiitin?liy  .. 

LouiAiana" 

Maryland  f 

Massachusetts 

First  Michl;,'nn 

Fourth  Micliigan... 

Minne.soiu 

FirJt  Mlsi^ouri 

Sixth  Miss.uri 


%.00 
sai.004. 13  ' 


1, 


240.00 
900.00 
080.00 


97.919.36 


320.00 
1,.'^.00  ! 
15.474.00  i 
1,908.00  i 

808.17  ■ 
3,3(M.OO  I 
4,618.00  , 
1,356.00  I 
4,492.00  ' 
1.052.GS 
8.662.00 

618.00 

246.00 


$77,187.36 

3K6.O0 

8.a(MLgO 

2,709.00 

'£.950.64 

2.92K.VD 

WO.  17 

4,064.00 

14,18100 

4,366.00 

5.552.00 

1,052.0 

10,»£.00 

1.518.00 

1.326.00 


^45.142.80  j  2. 543, 785.  IH 


i,2ni.r.o 

IM,  117. 1)2  I 


(kK).(K) 

].><7r..oo 


1.040.00 
480.00 

2,r)00.oo 

1,H40.00 
3,900.00 
3,3(.0.00 
K*O.00 
r>.  240. 00 

i,r)00.oo 

i}(M).  00 
1.120.00 
3,080.(K) 


827, 209. 08 


.vi,0<)1.10 


1.100.00  ; 


2,720.00 
9<J0.00 


1,200.00 


4,1(K).00 
4,rwM).0O 
2,GHI..">2 
1,210.00 
1,120.00 
3,700.00 
1,3S0.00 


r'.M>27.lK)  J 


1,190.00 

1,870.55 

5,178.00 

12,682.00 

3,682.00 

3,076.00 

48.00 

llO.OOG.oO 

5,248.00 

5.644.00 

3.212.00 

13,634.00 

4,000.00 

8,694.00 

606.00 

8,028.00 

2,508.00 

650.00 

84.00 

^332.00 

6,270.00 

3,620.00 

8,064.00 

7,176.00 

276.00 

13,734  00 

2,544.00 


2,230.00 
2.3Sa55 
7.678.00 

179,40».?) 
7.642.00 
6.436.00 
1,024.00 

9152.510.0 
6,80&00 
6.2M.00 
6.133.00 

2l».096.0! 

4.00a  00 

339,i23Lft 

6»w00 

12, 933. « 

2,508.09 

650.00 

81.00 

12.192.00 

65. 691.  H 

6.30i« 

9.3W.O0 

8. 596. 00 

4. 096.00 

16. 114.  CO 

82.471.* 


•Oregon  includes  Ala.*;ka  and  Wa*«hington. 

'Colorado  includes  Wyoming. 

'Connecticut  includes  Rhode  I^^land. 

''  Kansa.s  IndudcM  Indian  Territory  juid  Oklnhoma. 

*  Ix>uisiana  includes  Mi.ssis'slppl. 

'Maryland  includes  Delaware,  District  of  Columbia,  and  iwit  counties  of  Virginia. 
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Table  5. — Tntemal  revenue  receipts  from  oleomargarine,  etc, — Continued. 


Internal  revenne  districts. 


Collections 
on  oleomar- 
garine at  2 
cents  per 
pound. 


Special  taxes  of— 


Manufac- 
turers. 


I 


Fiifeal  year  ended  June  SO,  UiOl — Cont'd. 

Montana  • 

Nebraska  * 

New  Hampshire  * 

First  New  Jersey 

Fifth  New  Jersey 

New  Mexico  * 

First  New  York 

Second  New  York 

Third  New  York 

Twenty-eighth  New  York 

Fourth  North  Carolina 

Fifth  North  Carolina 

First  Ohio 

Tenth  Ohio 

Eleventh  Ohio 

Eighteenth  Ohio 

Oregon* 

First  Pennsylvania 

Ninth  Pennsylvania 

Twelfth  Pennsylvania 

Twenty-third  Pennsylvania 

South  Carolina 

Second  Tennessee 

Fifth  Tennessee 

Third  Texas 

Fourth  Texas 

Second  Virginia 

Sixth  Virginia 

West  Virginia 

First  Wisconsin 

Second  Wisconsin 


93,012.50  I 
6,167.62  ' 


$600.00 


21,772.74 


2S1.787.40 
52, 179.  OK 


42, 8-10. 00 


8,280.00 


Total 2,032,926.07 


3o0.00 
600.00 
000.00 


Wholesale '      Retail 
dealers,    i    dealers. 


$720.00  I 
1,440.00 
480.00  i 


3.280.00  : 

480.00  I 


I 


2,760.00 
2,240.00  , 

I 

1,440.00 

00.00 

2,800.00 


600.00 


2,880.00 
1,800.00 


2,240.00 
4,780.00 
1,680.00 
1,320.00 


3.200.00 


960.00 


J240.00 
3,088.00  I 
434.00  j 
4,356.00 
20,992.00 
1,021.20  ' 
120.00  j 
114.00  . 
388.00 
48.00 
834.00 
280.00  '; 
11,208.00 
9,312.00  I 
22,252.00  j 
21,792.00  I 
270.00  I 
1.958.00 
1'2(>.00 
604.00 
14.324.00 
2,202.00 
260.00 
1,772.00 
3, 730. 00 
1.060.00 
7,310.00 
1,630.00 
12, 740. 00 
488.00 
100.00 


Total. 


?96fi.00 

4,478.00 

914. 00 

7, 368. 50 

31,039.02 

1,504.20 

120.00 

114.00 

388.00 

088.00 

834.00 

280.00 

3»),  000. 74 

12,152.00 

277, 639. 40 

75,411.08 

3.30.00 

4,758.00 

120.00 

601.00 

00. 050. 00 

4.002.00 

200.00 

4, 012. 00 

10.790.00 

2, 740. 00 

8,030.00 

1,030.00 

15. 940. 00 

488.00 

1.120.00 


16,225.00       83,701.52 


I  385.245.25  i  2,518,101.44 


•  Montana  includes  Idaho  and  Utah. 

>>  Nebraska  includes  North  and  South  Dakota. 
«New  Hampshire  includes  Maine  and  Vermont. 

*  New  Mexico  includes  Nevada. 
•Oregon  includes  Alaska  and  Washington. 

Table  6. — Fj ports  of  oleomargarine ^  btf  cuMoms  disfrictSf  1890  to  1901. 


Fi-seal  year  ended  June  30— 


Customs  districts. 


Baltiniort',  Md  

New  Bedford.  Mass 

Boston  and  Charlestown,  Mass. 

Newport  News.  Va 

Charleston.  S.  C 


1899. 

Pounds. 
1,512,402 


1900. 


1901. 


125, 247 
27,983 


Pounds. 
475,911 


l\)i(nd)<, 
1.299,;i87 
1,396 
158,885  I  1,820 


I 


1,000 
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Table  6. — Exports  of  oleomargarine,  by  customs  districts,  1899  to  1901 — Continued. 


Customs  districts. 


NewYork,N.Y 

Philadelphia,  Pa 

Portland,  Me 

Savannah,  Ga 

StJohns,  Fla 

Key  West,  Fla 

Mobile,  Ala 

New  Orleans,  La 

Tampa,  Fla 

8aluria,  Tex 

Puget  Sound,  Wash 

San  Diego,  Cal 

San  Francisco,  Cal 

Willamette,  Oreg 

Detroit,  Mich 

Huron,  Mich 

North  and  South  Dakota  . 
Vermont,  Vt 


Total  . 


Fiscal  year  ended  June  30— 
1901. 


1899. 


Poundt. 

8,001,827 

603,081 

1,070 

100 


1,S95 
9,135 

21,813 

120 

6,714 

82,861 


177,634 

540 

28,640 


3.066 


5,549,322 


1900. 


PoundM. 

8,164,692 

64,671 


240 
12,101 
17,  M9 


8,564 
61,770 
82,629 
68,980 


184,870 
1,339 


4,256,067 


Poundt. 
3.438,986 
89,800 


11,081 
30,257 
86,ltt 


8*ttl 
14,850 
22,  M5 
06,871 


26,» 
2,009 


4,900,«9 


Table  7. — Monthly  exjKtrts  of  oleomargarine,  quantities  and  i'alues,  1900  and  1901. 


July 

August 

September. 

October 

November . 
December  . 
January  . . . . 
February . . , 

March , 

April , 

May 

June 


Month. 


Fiscal  year  ended  June  30 — 


1900. 


Quantity.       Value, 


PoundB. 
880,809 
426,589 
323,314 
447,857 
445,717 
249,846 
298,341 
242,895 
411,811 
232,214 
332,441 
464,233 


Total I    4,256,067 


DoUars. 
36,526 
40,769 
30,673 
40,871 
39,974 
27,232 
27,722 
26,751 
42,757 
22,893 
82,267 
48,109 


1901. 


Quantity. 


416,544 


Pounds. 
274,188 
487,979 
815,822 
269,054 
827,898 
417,621 
892,143 
661,174 
863,213 
607,087 
546,362 
879,511 


»4, 990, 699 


Value. 


DoOan. 
27,M 
«,» 
81,7» 
27,91f 
8S,W 

K,m 
eo^cu 
8s,ni 
66,  su 

89.M 


•48I,W 


•  The  totals  reported  at  the  end  of  the  year  do  not  exactly  agree  with  the  sum  of  the  monthly 
figures  shown  above,  but  the  latter  are  given  as  published  in  monthly  reports. 
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Table  8. — Kxyorts  of  oleomargarine ^  quantities  and  values j  hy  countries^  1809  to  1901. 


Country  of  import. 

1899. 

Quantities. 

Values. 

1900. 

1901. 

Pounds. 
3,326 
77,770 

1899. 

1900. 

1901. 

Azores,  and  Madeiiti  Tslands 

Poundd. 

Pounds. 

Doflars. 

DoUars. 

Dollars. 
479 

Belgium 

44,680 
27,940 
1,965,569 
29,962 
4,600 

58,266 

4,678 

2,600 

166,770 

2,900 

614 

6,073 

7,892 

Denmark 

Gennanv 

448,769 

1,234,942 

87,049 

97,522 

Italy 

^ 

Portugal 

2,000 

3,860 

1,500 

16,710 

148,505 

39,965 

19,185 

2,000 

26,410 

400 

200 

414 

Spain 

150 

Sweden  and  Norway 

40,896 

307,798 

32.243 

1,450 

17,990 

364,712 

32,015 

7,880 

2.863 

24,636 

3,521 

146 

1,400 

84,074 

3,786 

1,097 

1,499 
14,710 
6,038 

United  Kingdom 

Bermuda 

BritiBh  Honduras 

2,108 
260 

Dominion  of  Canada: 

Nova  Scotia,  New  Brunswick,  etc. 

Quebec,  Ontario,  etc 

8,066 

245 

2,660 
36 

British  Cnlnmhif^     

18,450 

2,200 

Newfoundland  and  Labrador 

107,473 

73,531 
260 
3,035 
9,194 
2,800 

1,466.688 

116,890 

41,605 

157,200 

50,088 

9,784 

516,463 

219,140 

7,200 

7.461 

31 

397 

993 

310 

146,959 

8,530 

3,280 

13,501 

4.989 

906 

60,693 

22,776 

Central  American  States: 

Costa  Rica 

16,545 
1,858 
3,022 
7,514 
7.320 

1,527,342 

124, 450 

20,726 

226,810 

26,663 

1,120 

157,706 

204,891 

400 

119,217 

1,759 
204 
405 
731 
594 

148,097 

10,135 

1,897 

21,746 

2,706 

112 

19,658 

22,903 

48 

11,619 

Honduras 

Nicaragua 

2,200 
4,057 
1,820 

1,333,368 
115,090 
49,234 
140,300 
168,898 
6,400 
722,075 

257 

Mexico 

548 

Miquelon,  Langley,  etc 

195 

West  Indies: 

British 

134  498 

Danish 

9,523 

Dutch 

4,084 

14,152 

17,972 

680 

French 

Haiti 

Santo  Domingo 

Cuba 

81,909 

Porto  Rico 

Argentina 

Brazil 

100 

113,777 

837 

133.236 
59,700 

18 

9,675 

100 

14.638 
5.186 

Ck>lombia 

123,224 

122,424 
1,740 

182,800 

58,536 

120 



11,225 

11,125 
238 

Scuador 

Ouianas: 

British 

167, 070 
54,600 

18,877 
4,959 

20  778 

Dutch 

5,032 

Peru .  ..  . 

12 

Uruguay  

200 
42 

25 
4 

Venezuela 

::::;::::::;::::::::: 

Russia,  Asiatic 

14.350 
28,841 
5,500 

1,494 

China 

11,860 
44,600 
136 
19,185 
151.460 
150,900 

7, 626 
2,300 
1,560 

41,309 
118,396 

66,908 

1,630 

5,795 

14 

1,970 

15,471 

15,225 

670 

328 

194 

4,412 

11,800 

7,102 

3,043 
606 

Efisit.  TnilioK-  Pritif'h 

Hongkong  

Japan  

62,377 

5,820 

Hawaiian  Islands .  ... 

British  A f rica 

British  South  Africa 

237,738 

29,110 

336 

1,070 

23.683 

British  East  Africa .  . 

3,840 
32 

Canary  Islands 

Portuguese  Africa  ... 

106 

All  other  Africa 

100 
26.000 

50 
1,470 

10 
2,775 

8 
157 

Other  countries 

8,545 

699 

Total 

5,549.322 

4,256,067 

4.990,699 

509,703 

416.544 

484,501 

Average  per  pound cents.. 

9.2 

9.8 

9.1 
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Table  9. — Exporta  of  oleo  oil^  by  customs  dUlridSj  1899  to  1901. 


Customs  districts. 


Baltimore,  Md 

Bangor,  Me 

Boston  and  Charlestown,  Mass . 

New  York.  N.Y 

Norfolk  and  Portsmouth,  Va  . . . 

Newport  News,  Va 

Philadephla.  Pa 

Portland  and  Falmouth,  Me 

New  Orleans,  La 

Saluria,  Tex 

Detroit,  Mich 

Huron,  Mich 

North  and  South  Dakota 

Vermont,  Vt 


Total  . 


1899. 


Pound*.      I 

38,736,469  | 

1,226  I 

4.459,139 

91,623,920 


1900. 

Pounds. 
43,227,556 

854,248 
5,897,560 
87, 167, 125 

848.997 


1901. 


Pounds. 

»4,237,n4 

77,096 

7,a6A,7W 

lU.  558,563 


47,850  ! 
89,080  I 


81,900 

24,000 

6,049 

794 


142,390,492       146,739,681 


81,819 

6.482.325 

132,151 

aoo 

19, 4M 
S7D,8» 
816,397 


11.000 


161.65],41t 


Tablk  10. — MonlUhj  CsiporU  of  oleo  oil^  quantities  and  vahws^  1899  to  1901. 


Month. 


1S99. 
Quantity.  Vulue. 


.  roiiiidi'. 

July ll,716,9:« 

Augu.st I  11,600,148 

September l  10,  ftW,  719 


October  .... 
November  . 
December.. 

January 

February  .. 

March 

April 

May 

June 

Total. 


ll.«>7r,,227 

8.287,594 
10,702,801 

9.012,9G9  ! 

9.399,319  j 
13,l?2.a3S  I 
12,490,077 
13, 083, 108 
17,439,929 


142,390,492 


Dollars. 
848,827 
{'A)7, 517 
(•»:i5, 072 
731,878 
51_>,aV> 

<W2,  (m 

r»74, 707 
079,277 
942,918 
8^10,441 
908,272 
1,1W,639 


9,183,059 


1900. 


1901. 


Quantity. 


Value,     i    Quantity.    I      Value. 


I*ttund«. 

12.092,477 

13,4;iS.02:> 

9.681,527 

8.009,274 

9,107,051 

11,593,790 

9,875,713 

12,5»^941 

13.495,117 

11,102,549 

13,271,051 

21,229,127 


I 


110,739,081 


872,205 
910. 130 
700,127 
050,009 
072, 767 
857,502 
782,610 
923,138 
901,799 
778,246 
926,925 
1,462,398 


10,503,856 


Poundg. 
13,812,792 
17,076,266 
11,W9,497 
12,703,835 
13,264,917 
10,703,607 
13,262,121 
8,714,7M 
12,481,946 
13,360,520 
17,694,957 
17.496,251 


DoUan. 

98^«8 

1.256.M 

812,  Od 

981.814 

960;  no 

788^43 

007,2M 

632,  fin 

912,187 

1,029,69 

l,32S,aZ7 

1,298,121 


161,651,413  I    11.SI6.K8 
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Tahle  11. — Exjyoris  of  oho  oHj  quantUies  and  values,  by  countries,  1899  to  UfOL 


Country  of  import. 


Aiistria-IIimgary 

Belgium 

Denmark 

France 

Germany 

Italy 

Netherlands 

Turkey,  European 

Sweden  and  Norway 

United  Kingdom 

Dominion  of  Canada: 

Nova  Scotia,  New  Brunn- 
wick,  etc 

Quebec,  Ontario,  etc 

Newfoundland  and  Labrador. . 

Mexico 

West  Indies: 

Haiti 

Cuba , 

Brazil 

Ouiana.  British 

British  West  Africa 

British  Australasia 

Other  countries 


Quantities. 


1899. 


Pound«. 

946,500 

2,065,814 

3,657.257 

142,872 

28,647,410 

82, 252 

86,452,770 


1900. 

Pound*. 

73,634 

2,892,778 

8.628.948 

167,047 

26,780,986 

250 

85,976,848 


12,054,375 
7. 393, 110 


155,265 
40,780 
697, 709 


13, 500, 332 
7,265,764 


27,494 
709,817 


2,000 


1901. 

Pfiunds. 

676,625 

1,800,757 

11,734,927 

22,500 

33,482,368 

617,947 

85. 442, 112 

44,788 

17,a')9.746 

9,557,733 


46,766 

19,130 

1,043.005 

19, 494 

5, 6«K) 
8. 25r. 


Values. 


4.652 
3,000 


52,378  I 


607,6'25 
100,506  i 


185^.       1 

1900. 

Dollan.   \ 

DoUars. 

55,935 

4,786 

136,  OM 

212,457 

240.511  : 

675,053 

9,335 

10,800 

1.923,259 

2.104,818 

4.740 

15 

5,514.523 

5,912,33^1 

788,862 

960,017 

452.239 

1 

1 

512,745 

8,399 

2,252 

44,767 


1,906  I 
54,a53  : 


391  i 
270 


1,080  ! 


2,674 


45.572 
8,309  i 


1901. 

Dollars. 

42,350 

ia5,558 

909.984 

1,800 

2,549,853 

42, 721 

6,131,071 

2,875 

1,224,334 

717.056 


3.506 

1,321 

75. 928 

1,485 


418 
494 


5, 487 
102 


Total 142,390.492    116,739,681  1161.651,413  |  9,183,659  '  10.503,856  |  11,846.373 


Average  per  pound cents. 


•I- 


6.4 


7.2  I 


7.3 


T.^3LE  12. — Production  and  dii<trih\U\on  of  filled  cheese  and  total  revenue  receipts  there- 
from, 1897  to  1001. 


Fi.scal  year  ended  June  30— 


Quantity 
produced. 


I  Pounds. 

1897  (from  Sept.  1,  1896) 1,663,067 

1898 \  1,402,861 

1899 1,688,650 

1900 1,574,979 

1901 1,305,459 


Total. 


Quantity  withdrawn, 
tax  paid. 


For  domes 
tic  use. 


Pounds. 

1.475.954 

1,383,993 


4X,492 
52, 191 


7,635.116       2.960.630 


For  export. I 


Received 
all  sources. 


-I- 


Pounds. 

187,113 ; 

18,868  I 
1,68K,650 
1, 526, 487 
1,253,268 


4,674.386  1      85,326.47 

I 
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Table  13. — Mwxtldy  production  and  distribution  offiUed  cheese,  1898  to  1901. 


July „ 

August  .... 
Beplemtter. 

Kovomber , 
December  . 


Yi'iirHnd;  month. 


11196. 


Qu&naty 
prodacLKl. 


Pmind*. 


%&%  paid. 


tie  use.     PoP<^xp<>rt. 


F^amlt^ 


Ponwdi^ 


February . . . 

Mn  reb . 

April 

May 

June. 

July  .,....<. 
Aug^lflL  .... 
September, , 

October 

November . 
December « . 


71,  SAG 

317,112 
231, 02S 
27&,  121 
335,065 


SIT,  lU 
335»0S» 


JftiiiKiry  , . . 
Febrtury ., 
Much..... 
April  ...... 

liny 

June , . . 

July....... 

AtlgUHt 

September. 
October. . . . 
November . 
December  . 


IWO. 


m.375 
113. 3ia 

irtH,7l2 

2ia,.i0fi 
SI21,57B 
235, 81B 
319,lMa 
212,671 


£,613 


9v63S 
15.232 


ll^JIE 

214,»i 
2Z1,67| 

2^iao 

81S^M6 


January  .. 
February . 

March 

April 

May 

June 


2U,913 
229,26^ 

257,509 
250,519 
1!I6,(M9 
112,906 
37, -US 


3.423 
3,1»0  , 
37«44S  i 


20,  W3 

95,133 

229.369 

175,663 

253,542 
246.386 
122,646 
109,716 


Total 

Toial  since  September,  18d6  . 


4,5ei!J.W*i« 


liM^.iihA  .      4,  fr)8,406 


7,635,aJ6  j    2,\m,^J0  I      4,674, 3t)6 
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Table  14. — Number  of  manufdcturers,  wholesalers^   and  retailers  of  flUed  cheese,   by 

States,  1899  to  190L 


—    ■■- 

For  year  ended  June  30— 

Siate  or  Territory. 

1899. 

1900. 

1901. 

Manu- 
factur- 
ers. 

Whole- 
salers. 

Retail- 
ers. 

Manu- 
factur- 
ers. 

Whole- 
salers. 

Retail- 
ers. 

Manu- 
factur- 
ers. 

Whole- 
salers. 

Retail- 
ers. 

Illinois 5 

Louisiana 

6 

5 

! 

1 

1 
9 

Maryland ' 

2I 1  . 

Total 

Number  of  States  and  Ter- 
ritories in  which  located . 

:                  1 

5 

6 

2i            5 

j             8 

^! 

1 

1 

1 

1 

2 

1 

Table  15. — Internal  rei'enue  receipts  from  JiUed  cheese,  by  districts,  1S99  to  1901. 


Collections 
on  filled 

cheese  at  1 
cent  per 
pound. 

$16,886.41 

Special  taxes  of 

- 

Internal  revenue  districts. 

Manufac- 
turers. 

Wholesale 
dealers. 

Retail 
dealers. 

Total. 

Ytar  ended  June  SO,  1899. 
First  Illinois 

$1,200.01 

118,086.42 
12.00 

Maryland » 

112.00 



Total 

16,886.41 

1,200.01 

12.00 

18, 098. 42 

¥car  aided  June  SO,  1900. 
First  Illinois 

15,750.47 

1,300.01 

14.00 

17,050.48 
14.00 

Maryland* 

Total 

15. 750. 47 

1,300.01 

14.00 

17,064.48 

Year  aided  June  50,  1901. 
Flret  Illinois 

13,055.97 

1,566.67 

14,622.64 
6.00 

Louisiana 

6.00 
24.00 

Maryland* 

24.00 

Total 

13,055.97 

1,566.67 

80.00 

14,652.64 

•Including  the  State  of  Delaware,  District  of  Columbia,  and  two  oounUes  of  Virginia. 
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THE  BIT»OE8S  OF  BREEDING  PFBEBRED  STOCK. 

By  John  A.  Craig,  B.  S.  A., 
iMe  Profen»or  of  Animal  JhisJ^andry  in  Toira  AgriciUturai  College. 

With  the  improvoment  which  hiw  taken  place  in  the  market  for  all 
kinds  of  farm  live  stock  and  their  products,  there  ha»  grown  a  corre- 
sponding interest  in  breeding  animal's.  It  is  desirable  to  produce  pure- 
breds,  not  only  because  of  the  enlarged  profit  from  their  sale,  but  also 
for  the  reason  that  their  pow^ers  of  profiitable  production  are  greater 
and  those  powers  may  l>e  reproduced  with  greater  certainty  than  with 
grades.  There  are  many  who  are  anxious  to  engage  in  this^work,  but 
lack  of  information  in  reference  to  the  ])reeds  and  methods  of  regis- 
ti'ation  present  difficulties  that  can  not  be  removed  by  study,  as  there 
are  few  sources  along  this  line.  It  is  the  object  of  this  article  to 
arrange  such  information  as  we  have  in  this  direction,  and  present  the 
details  of  the  business  of  producing  purebred  stock  in  as  comprehen- 
sive and  concise  a  form  as  possible.  To  do  this,  it  will  be  necpssary 
to  submit  Honm  of  the  tirst  principles  connected  with  the  formation 
of  breeds  and  their  perpetuation,  and  then  discuss  the  utilit}^  of  pedi- 
grees and  the  nu^thods  of  recording,  together  witli  the  other  features 
associated  with  the  sale  and  disposal  of  purebred  stock. 

QUALIFICATIONS   OF    A    BKEEDKR. 

The  tirst  questicm  that  naturally  arises  in  the  mind  of  one  consider- 
ing tlie  advisability  of  tstking  up  this  work  is,  to  put  it  briefly.  Have  I 
the  qualifications  necessary  to  make  a  success  of  this  line  of  effort? 
The  answer  to  tliis  may  be  found  in  a  summary  of  the  qualifications 
which  seem  to  be  most  essential  for  a  breeder  to  possess.  It  is  of  pai*a- 
mount  importance  that  tli(*  breeder  should  have  a  decided  taste  for  the 
care  of  and  association  with  domestic  animals.  This  essential  feature 
of  his  nature  is  one  which  he  can  not  acquire  by  training  or  stud}', 
and  if  lacking  it  is  sure  to  make  his  work  develop  into  drudgery. 
Having  this  sympathetic  feeling  for  animals,  it  is  further  necessary 
that  there  should  be  in  the  mind  of  the  breeder  a  clear  conception  of 
th(^  merits  and  dem(»rits  of  the  different  classes  of  stock.  The  leadmg 
lesson  standing  out  from  the  lives  of  all  past  In-eeders  of  note  is  this: 
Every  one  of  them  has  bec^n  a  keen  and  accurate  judge  of  the  various 
classes  of  live  stock.  This  means  that  their  merits  and  demerits  were 
plainly  evidc^nt,  owing  to  the  close  powers  of  o})servation  which  these 
416 
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Tuen  possess,  and,  further  than  thb,  they  were  ijOHsesised  of  judgiiient 
of  untii^ual  m)undiieii8,  which  enabled  tliem  to  set^  the  t|aalities  desired 
aud  follow  the  best  ct>iLr»o  of  developing  them.  They  luive  all  been  men 
who  kept  ia  clo^e  touch  with  the  progfre^s*  of  other  breedci":^  und  were 
ever  ready  t«>  take  Jtdvantage  of  the  experience  of  coworkers,  Ijut  at 
tha  same  time  ho  strong  in  tlieir  judgment  mi  readily  to  adhere  to  a 
given  ideal  m  the  ejstal>Eshment  of  tbeii-  herd. 

WHAT    18    A    BKEEDf 

VVithoirt  the  qualiticationti  eniiinentted  above,  it  would  be  a  mi^ake 
for  anyone  to  undertake  the  raising  of  pun*bred  domenticated  aninial8. 
la  nndertakinji^  this  work  it  is  neeet^^iry  to  lirgin  at  the  foundation 
wilh  a  clear  conception  of  wliiit  makes  a  breed  and  <3f  the  attention 
necei^sa^y  to  develi>p  and  maintain  it.  A  breed  in  a  J^'oup  of  animals 
separated  from  others  of  the  ^ame  specie:^  by  distinctive  characteris- 
tic!^ which  are  so  fixed  by  lieredity  that  they  are  almost  invariably 
transmitted.  The  charactt-ri sticks  shown  musit  be  »o  marked  as  to  nep- 
amte  at  once  the  animafc  claiminjif  to  be  of  diilrrent  bm'di,  and,  fur- 
thermore, these  qimlities  must  Ik;  »o  attached  or  }»red  into  the  animal 
thttt  their  prvpiitency  a^s^^ert^  Itself  when  crossed  with  other  animaU 
of  Mixed  origin.  A  repres*r«ta»/tive  of  any  breed  when  crossinl  on  a 
g»de  or  conmion  aninial  should  not  fail  to  tr^iu^niit  to  the  progeny 
a  Iftrge  proportion  of  tliosi^  <|uulities  which  it  is  known  to  |x>ssesvS  aa  a 
tureed. 

If  we  atttiapl  to  sejmrate  tht*  breeds  of  live  stock  by  any  general 
(|Aiutliticatiofi«,  we  tlnd  much  ditMculty  l^jecaui^e  of  the  vaj*t  variation 
thshl  exists,  Wit  Ofoly  between  the  breeds,  but  ako  within  them.  These 
variations  are  miost  gei>«*rally  ditlerences  in  color  and  fomi-  Nearly 
all  bree^ls  have  peculiar  markings,  which  enables  one  to  j^eparate  them 
twom  the  others,  and  these  are  very  persistent  in  being  transmitted. 
To  the  common  observer  these  ditferences  in  color  and  markings  do 
not  have  the  importance  thai  they  hold  in  the  mind  of  the  breeder. 
On  first  coosidenition  it  seems  a  smaU  malU^r  that  the  Hereford  should 
hove  a  white  face,  that  the  A>>t7rdeeii  Angua  should  \m  black,  or  tliat 
Poland  China  shfwild  lie  black  with  six  white  puint^;  but  wheu  the 
ftjr  thii^  m  thought  out  it  will  I'm?,  found  to  l»e  of  vast  im^)ortance 
i»  the  work  of  producing  purebred  stock.  Nut  only  is  it  desii'able 
to  have  uniformity  in  the  breed  in  color  and  markings,  but,  what  ia 
of  more  impf.)rtance,  these  markings  are  of  value  Itecauae  they  are  the 
very  \nist  evidences  we  can  (>l)tain  of  purity  of  breeding.  Any  atlmix- 
ture  of  foreign  bkK>d  in  a  breed  will  invai*iably  ast^ert  itself  by  some 
I^eculiar  marking.  To  illustrate  this  further,  it  may  be  stated  that  at 
a  very  early  time  a  Galloway  erotsa  was  ititroduced  into  the  Shorthorn; 
this  resulted  in  blackening  the  nose  of  thi^  breed  of  cattle,  and  for  a 
long  time  Shorthorufti  with  black  noees  were  shunned  because  tiiia 
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rather  inwi^uiticniit  feature  indicated  Ihut  theiv  were  traces  of  this 
Gallowa}^  blood  in  the  pedi|j^ree  of  the  animul  ^howiijg  it.  Rigid 
adherence  to  color  and  markings  has  made  these  decided  characteris- 
tics of  the  different  breeds,  and  thej  must  have  prominence,  as  they  are 
more  or  less  of  a  guide  to  the  breeder  in  giving  direction  to  his  worL 

Color  and  marking,  however,  aro  not  always  a  distinguishing  fea- 
ture, as  there  are  a  niimbor  of  breeds  that  possess  one  color  in  common. 
For  example,  the  Devon  and  the  Shorlhorn  and  Sussex  arc  usually  all 
red  in  color,  yet  they  may  be  easily  separated  on  account  of  the  type 
or  difference  in  form.  In  form  we  have  one  of  the  most  distingni^ih* 
ing  features  pertaining  to  the  breeds.  Distinguishing  forms  are 
observable  in  the  lireeds  of  horses,  Ijeing  most  marked  between  those 
noted  for  speed  and  for  draft;  among  cattle  the  dairy  breeds  are  dis- 
tinct in  type  from  those  that  are  known  as  beef  breeds;  and  in  sheep 
those  that  are  noted  for  the  production  of  wool  are  distinct  from  the 
others  that  are  valuable  on  account  of  their  mutton-producing  ciualities; 
and  so  it  is  in  the  instance  of  a  pig,  the  lard  hog  differing  markedly  io 
type  from  that  which  is  suited  for  bacon.  But  not  only  are  there 
differences  in  form  due  to  differences  in  function  and  market  demands, 
but  there  are  also  features  which  differ  because  the  breeders  have 
cherished  different  ideas.  In  the  Clydesdale  horse  we  see  the  Scotch- 
man's idea  of  what  a  draft  horse  should  be.  His  demands  are  exacting 
in  regard  to  action  and  set  of  IJnibs,  and  consequently  this  breed  illus- 
trates these  ideas  most  prominently.  The  Frenchman  embodies  his 
ideas  in  the  Pereheron  horse,  and,  st^mdhig  out  clearly  among  the.se, 
we  note  the  valuable  characteristic  of  quality  with  durability.  In  the 
Shire  horse  the  Englishman  personifies  his  conceptions  of  what  a  draft 
horse  should  l)o,  and,  as  represented  in  this  breed,  we  note  that  he 
places  the  requirement  of  weight  beyond  all  other  consideiations. 
These  ideas  of  the  different  breeders  have  to  be  considered,  and  they 
are  usually  evident  to  the  student  who  will  candidly  consider  the  char- 
ac.»teristic  form  of  the  breeds  and  seek  out  their  origin. 

From  the  standpoint  of  utility  there  are  more  important  featiires 
attached  to  each  breed  than  those  which  we  have  mentioned  in  regard 
to  color  and  form.  These  arc  more  important  qualities  because  they 
relate  to  the  adaptability  of  the  different  breeds  to  the  conditions  of 
soil,  climate,  management,  and  markets.  This  adaptability  is  under* 
stood  only  by  an  intimate  knowledge  of  the  origin  of  the  different 
breeds,  the  peculiar  conditions  under  which  they  were  formed,  and 
the  object  held  in  view  by  the  leading  breeders.  To  illustrate  clearly 
this  feature  of  adaptability,  perhaps  the  best  instance  is  shown  by  the 
breeds  of  sheep.  As  sheep  are  animals  that  have  always  been  more  or 
less  exposed  to  the  influences  of  climate,  owing  to  the  management 
which  must  govern  tlicm,  it  is  not  surprising  that  the  marked  differ- 
ences between  the  breeds  is  largely  due  to  soil  and  mnnagement  asso- 


ciatetl  with  tlioni  in  their  origiu.  For  instance,  there  is  one  breed 
(the  Roniiiov  Marsiih)  which  doen  best  on  thp  lc*w  fens,  or  marshy  lands, 
undc^r  conditions  that  woidd  soon  lead  to  the  degf^iipration  of  any  other 
br€?ed.  The  home  of  this  breed  han  Iteen  rechiimed  from  the  sea  and 
it  is  a**hiidly  bidow  its  !*n'eL  and  yet  this  territory  carries  more  sheep 
per  Here  tliun  any  other  in  (ireat  Britain.  On  the  other  hand,  the 
Highland  sheep  do  best  in  uiountainous  distriets  where  they  have  to 
travid  much  for  food  and  are  compelled  to  stand  exposure  to  inehym- 
ent  weather.  While  the  one  breed  thrives  l>est  on  soil  Indow  the 
level  of  the  sea,  another  has  its  highest  development  under  the  condi- 
tions attendsuit  on  a  life  3,000  or  4,nuo  feet  above  this  line*  The  former 
is  of  a  lur<^e,  heavy  frame  and  form  and  rather  slu wish  in  typ«%  while 
the  other  is  exceedingly  vigorous  and  more  nimble  footed.  The  Lei- 
cesters  and  Cheviots  may  be  mentioned  in  the  same  connection*  The 
former  can  not  stand  exposure,  as  tliey  are  of  tender  constitution, 
having  lieen  bred  for  years  under  conditions  which  protect  them  from 
climatic  intluences;  the  Cheviots  illustrate  ttie  other  extreme,  owing 
to  the  conditions  of  their  mountainous  life,  and  tliey  have  been  known 
to  be  Imried  for  hours  under  snow^  and  yet  come  out  hearty  and  unin- 
jured wlien  the  conditions  permitted. 

Darwin  ol>served  that  in  a  district  stocked  with  Lineolns,  which  are 
one  of  the  heaviest  breeds  of  mutton  sheep,  and  with  Dorsets,  which 
are  much  lighter,  the  l>reeds  would  separate  as  soon  as  the}'  were  turned 
out  to  pasture,  the  Lin  coins  sinking  the  lower  lands  of  richer  so  il^  and 
more  luxuriant  pasture  and  the  Dorsets  winding  their  way  to  the  lighter 
and  drier  uplands.  In  reference  to  the  influence  and  management  in 
making  breeds,  the  two  dairy  1j reeds  of  cuttle,  the  Jersey  and  Ayr- 
shii^,  afford  an  excellent  ilhistration.  The  conditions  surrounding 
the  Jersey  on  her  native  island  have  }»een  influential  features  in  deter* 
mining  her  worth  as  a  eow  for  intensive  fanning  and  for  the  produc- 
tion of  butter.  The  kind  treatment  she  receives,  more  particularly 
the  method  of  tethering  in  pastures,  have  all  produced  a  disposition 
very  desiralde  in  a  herd  of  dairy  cows.  On  the  other  hand,  conditions 
surrounding  the  Ayrshire  in  her  native  home  are  more  vigorous  in 
treatment  and  management  and  she  has  to  obtain  her  subsistence  under 
more  severe  conditions  and  produce  milk  without  as  much  forced  feed- 
ing. As  a  result,  she  is  a  cow  with  utdimited  constitution  and  com- 
pletely adapted  for  pasturing  on  rough  lands,  as  she  is  a  good  forager* 
These  two  t» reeds  also  illustrate  the  intlucnecs  of  the  market  demands 
in  molding  the  characteristics  of  a  breed.  The  ability  of  a  breed  to 
meet  certain  market  demands  and  conditions  is  a  very  important  mat- 
ter to  consider,  for  the  protit  of  it  depends  mostly  on  this.  The  Jersey 
was  bred,  fed,  and  managed  to  produce  butter.  The  people  of  the  Isle 
of  Jersey  depended  largely  on  the  British  }>utter  market  as  a  means  of 
revenue,  and  as  a  consequence  the  object  they  held  in  view  in  breeding 
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their  rattle  wjuh  to  develop  a  breeii  of  butter  prodiuers*  botJi  in  refe 
eace  to  tjuantitj  and  quality,  and  in  this  thej  have  been  emiuen 
suceessfuL  On  the  other  hand,  the  AyrshUti  ha.s  bf en  **tibject  to  dif- 
ferent lines  of  treatment.  Chpese  factoriej?  predominate  in  their  ho 
region,  and,  under  the  coudjtion.s  existing  there,  the  eufctle  desirabl 
for  developing  the  i*hoese  indiustry  were  constantly  lu  the  view  of  the 
Ayrshii'e  breeders.  These  breeders  inferred  that  the  yielding  of 
large  quantity  of  milk,  made  oconomieally,  wa^*  the  most  de^sirabl 
chanicteristic  of  the  ehee.se  eow,  and  their  breed  reflects  this  infei-enee, 
From  the  instanee:^  wliieh  have  l>een  pr«^sentpd  it  will  likely  lie  clej 
that  the  most  important  ditferenee  between  the  breedn  is  their  ndiiptj^^ 
bility  for  different  conditions.  The  characteristics  which  they  hftv< 
are  those  whieh  make  them  mo8t  suitable  for  certain  i^oils,  climate 
tnanugement^  and  mar ke  ts.  These  characteristics  emphasize  the  iiuix)i 
tance*  at  the  beginning  of  the  work  of  breeding  any  cla&s  of  purebred 
stock,  that  the  breeder  should  thoroughly  understand  his  own  condi 
tions  and  then  select  thL*  breed  which  meets  these  in  the  most  sati^^fj 
tory  manner. 

SOURCE   OF   THE    BREEDS. 

After  taking  this  preliminary  Wew  of  the  breeds  let  us  inqnire  int 
their  general  conformation  and  trace  their  development,  thereby  gain* 
ing  a  knowledge  of  their  origin,  the  herdbooks,  and  the  subject  of 
pedigrees.  In  general,  there  is  reason  to  believe  that  nearly  all  our 
breeds  of  domesticated  animals  have  originated  from  the  wild  species, 
and  hare  been  brought  to  their  present  high  standard  of  derclopment 
largely  through  careful  sidec^ion  iind  the  force  of  environiiient*  It 
is  to  l>e  rememlx^red  that  for  centuries,  agencies  have  been  at  work 
evolving  material  for  our  breeds.  It  is  stated  on  reliable  authority 
that  »\nve  the  year  2100  B.  C.  animals  of  the  (mttle  species  have  been 
under  domestication,  yet  it  is  imp^>ssil>le  to  say  at  what  time  the  ser* 
emi  breeds  of  cattle  had  their  origin.  Their  development  has^  of 
riecessity,  been  so  gradual  that  the  time  they  actually  originated  hn 
been  overlooked.  They  have  been  known  as  a  breed  only  since  thei 
fixed  chfti-act eristics  have  been  evolved. 

l^nderstanding  the  source  of  the  breeds  to  be  an  unimproved  type 
it  is  clenr  that  the  breeder  nuist  devote  unceasing  attention  to  his  stoelj 
to  keep  it  from  going  backward.  It  is  the  constant  tendency  of  all 
improved  stock  to  revert  to  the  original  type  unless  the  environmec 
which  surrounds  them  and  the  mating  which  directs  their  futur 
omirse  are  more  favorable  to  the  preservation  of  the  improved  type. 
Thus  in  beginning  of  pure  breeding  of  stock  the  breeder  must  equip 
himself  with  the  facilities  for  caring  for  them  m  the  very  best  way,  m 
order  that  they  nraiy  contmue  to  improve  rather  than  retrograde  under 
bis  care. 


421 


POBMATIOK    or 

ir  formation  of  brerdH  and  their  after  improrement  bare  for  their 
^i^  the  degree  of  varktion  which  cxist.s  ia  all  animal  ^f'^  Tt  U 
helpfnl  to  rc^member  that  no  two  IiTinj^  things  tiiiiflMiautt 
ami  variation  are  tnse|mrabl<*.  You  nmy  eumpare  the  leaver  oi  the 
tree  and  all  will  }m  found  different.  Even  those  an  the  same  twi^  will 
gfreatly  differ,  though  the  eonditjons  surrounding-  their  growth  have 
been  almost  identical.  So  in  animal  life,  every  animal  differs  from 
every  other  animal  in  its  t^aimbilitie.H  and  qimlitte^.  Nature  iw  .said 
never  to  repeat  herself,  and  man  has  not  proved  able,  in  the  breeding 
of  domesticated  animals,  ho  thoroughly  to  control  conditions  as  to  pro- 
duce exact  duplicate?*.  This  in  an  important  point  to  have,  in  mind, 
for  it  is  through  thi.s  universal  variation,  consisting  perhaps  of  slight 
differences  at  first  and  only  noticeable  to  the  tmined  eye,  that  animals 
are  made  to  grow  through  careful  selections  into  striking  contrasts 
which  may  be  seen  by  anyone.  Thi«  prevalent  variation  places  iu  the 
hands  of  the  breeder  unusual  power  and  selection.  Understanding 
what  variations  are  desirable,  and  having  the  ability  to  see  them,  the 
breeder  strengthens  and  develofw  them  by  proper  mating  and  favor- 
able stirroundings.  Constant  selection  for  certain  purposes  have  given 
us  the  moHt  of  our  breeds  of  live  sttK'k,  and  it  is  only  by  painstaking 
selection  that  these  types  and  qualities  may  lie  maintained. 

The  most  important  variation  in  the  \'icw  of  the  breeder  is  that  which 
occiu's  in  the  functions  f>f  the  different  animals^tho  development  of 
dairy  cattle,  the  progresjs  of  wtandard-bred  bt)rses^  and  the  many  other 
lines  of  breeding  which  illustrate  tlie  development  uf  function;  all  ^how 
wonderful  possibilities  in  this  direction.  The  cow  of  early  days  gave 
no  more  milk  than  would  satisfy  her  calf,  but  man,  by  cultivating  that 
function  through  breeding  and  development,  has  greatly  enlarged  upon 
it  for  his  own  use,  until  the  sole  purpose  of  the  dairy  cow  is  to  devote 
every  day  of  the  year  to  the  prcKluetion  of  milk.  In  1S52  there  was 
onlj-  one  horse  in  America  known  to  be  able  to  trot  in  2:30;  the  last 
issue  of  the  Trotting  Year  lk>ok  (11)01)  contains  nearly  20,000  of  them 
that  can  pace  or  trot  in  this  time.  This  fact  is  very  illustrative  of  the 
development  of  a  trait  due  to  constant  scI**etron  and  cultivation. 

Not  onh^  will  i^election  accomplish  results  of  this  nature,  but  the 
mere  change  in  conditions  may  fix  variationa.  The  most  marked 
instance  of  this  may  be  shown  bv  the  comparison  of  the  status  of  the 
dog  in  the  Orient  and  in  this  country.  In  the  former  country,  where 
the  dog  is  considered  f*dil>le  and  is  treated  with  this  object  in  view,  it 
becomes  very  sluggish  and,  iu  brief,  develops  all  the  chamcteristics 
of  a  hog.  In  this  countr3%  treated  as  the  cfimpanion  of  man,  the  dog 
possesses  intelligence  and  activity  and  is  *|uite  different  fi-oni  the  hog 
in  many  respects.     On  the  other  hand,  under  suitable  environment. 


hog8  have  developed  the  traits  eoiunioo  to  our  dog.  Inst<inces  have 
been  known  where  they  have  been  trained  to  hunt  and  show  extmor- 
dinary  sagacity  in  the  pursuit  of  game*  Their  uiicominonlj^  keen 
scent  has  been  utilized  for  this  service  and  they  have  even  )>een  taught 
to  *'point-' as  etlicieiitly  as  a  pointer  dog.  Domestication  of  itself 
tend;j  to  produce  variations,  some  of  which  are  dcBiraUe  and  should 
be  pei-jietuated,  and  others  which  5sliould  not  be  reproduced*  To  illus- 
trate how  these  influences  may  develop  desirable  qualities,  reference 
may  lie  made  to  the  wild  .sow,  which  produced  only  0  or  7  pigs  at  a 
birth,  while  some  of  our  domesticated  sows,  under  the  most  favonible 
environment,  have  been  known  to  produce  20  in  a  litter.  Selection 
for  such  a  characteristic  undoubtedly  fixes  proliticness,  and  the  same 
is  true  of  any  other  characteristic.  For  the  breeder  to  make  progress, 
it  is  only  necessary  to  observe  some  \  ariatioii  that  has  utility  and  then 
to  lix  this  by  intelligent  breeding. 

A  ehnuge  in  the  conditions  of  the  market  may  also  hasten  the 
development  of  variations  along  certain  lines.  The  development  in 
the  sheep  markets  within  recent  years,  a  feature  which  formerly 
existed  in  the  cattle  nnirket,  will  illustrate  this  point  clearly.  At  an 
early  time  iji  England  cattle  were  of  value  chieily  for  their  lalx>r  Lnd 
their  hides.  It  was  tlH)ught  that  the  cattle  industr}^  would  be  ruined 
if  hides  were  admitted  frcjui  other  countries.  However,  when  this 
policy  was  adopted,  it  bet*anic  evident  that  cattle  were  also  useful  for 
their  meat,  and  it  was  not  long  before  it  was  realized  that  in  the  pn> 
duction  of  meat  cattle  would  yield  a  much  greater  profit  than  that 
which  had  been  obtained  from  their  hides  and  their  labor.  Thii^ 
hastened  the  development  of  our  beef  l>reeds  of  cattle.  Similarly*  at 
au  early  time  sheep  were  solely  reared  for  their  wool.  The  decline  in 
the  price  of  this  hastened  the  development  cjf  their  mutton  qualities 
until  at  this  time  they  may  }»e  said  to  be  the  predominating  intluence 
in  modern  sheep  husbandry.  Not  only  are  there  nuunn^ous  variations 
possible,  giving  the  breeder  the  opportunity  to  exert  his  skill,  but 
there  are  also  sports  in  breeding,  whicli  have  assisted  the  breeder  in 
the  formation  of  breeds.  Sports  are  marked  deviations  from  the 
normal,  and  they  nniy  ea^sily  be  made  the  foundation  of  a  breed  by 
the  careful  selection  and  mating  of  those  possessed  of  such  deviations. 
Black  kmbs  occurring  in  a  flock  is  an  instance  of  this  nature,  and  we 
know  that  the  selection  toward  tliis  color  has  founded  several  llocks, 
both  in  this  country  and  in  Australia,  which  produce  a  larger  percent- 
age of  black  lambs  than  of  white  ones.  The  polled  feature  in  cattle 
bears  out  this  pnjposition,  for  ttiere  are  no  traces  of  this  chamcteristic 
among  the  original  source  of  our  breeds  of  cattle.  A  later-day  pro- 
duction of  Polled  Durham  shows  just  how  this  may  lie  made  a  bi*eed 
feature.  The  poHed  characteristic  in  this  instance  originat<*d  from  a 
sport,  and  by  constant  selection  with  this  feature  in  view  we  now 
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have  a  strain  of  Shorthorn  cattle  called  the  Pollerl  Durhum,  Those 
that  nrc  known  as  dotible  f^tanclard  are  not  only  purebred  Shorthorns, 
but  they  also  have  this  additional  feature  of  beirii^  hornless. 

PERPETUATION    OF   THE    BREEDS* 

Inferring  that  «ome  breeders  have  noticed  variations  such  lus  Ijave 
been  indicated,  and  that  they  desire  to  reproduce  and  tix  tliese  80  as 
to  make  a  }>reed,  it  is  necessary  that  they  undertake  the  practical 
detiuls  of  getting  together  the  foundation  stock  and  keeping  records 
of  their  produce.  All  tlie  animals  having  this  variation  that  are 
desired  arc  l>rougIit  together  for  a  foundation,  and  witli  these  as  a 
basis  they  select  from  their  progeny  all  those  animals  whicli  Ijcst  meet 
the  requirements  and  furnish  the  material  for  a  breed.  The  next  step 
is  to  assemble  all  the  breeders  of  such  slock  and  organize  a  society. 

The  tirst  procedure  in  the  organization  of  a  society  is  to  draw  up 
rules  of  entry,  giving  all  infornnition  needed  as  to  the  breeding  that 
the  animals  most  have  before  they  may  l\^  recorded.  In  addition  to 
this,  a  standard  of  excellence  is  adopted  enumerating  the  points  which 
it  is  desired  to  perpetuate.  At  first  foundation  stock  is  accepted  and 
a  day  is  set  limiting  tlie  time  during  which  animals  will  be  received  as 
foundation  stock.  After  this  time  has  expired  the  animals  that  are 
accepted  then  for  registration  have  to  tnice  to  the  foundation  stock 
already  recorded. 

As  the  pedigrees  of  the  aninnils  are  r<'ceived  by  the  secretary  of  the 
society  he  assigns  to  each  one  a  number  in  the  order  which  it  is 
ri'ceived,  and  these  numl>ers  are  known  as  the  registration  numbers. 
They  are  entered  in  a  book  w^hich  is  issued  usually  each  year,  and  such 
books  iiiv  known  as  the  stud-book,  herd-book*  and  flock -books  of  the 
bret^ds.  It  may  be  stated  ttiat  the  muii}>ers  for  animals  registered  in 
American  herd-books  are  usually  given  without  brackets.  Those  of 
thi>  ( 'auadian  or  European  records  are  either  in  }*rackets  or  marked 
oil  by  dashes.  Following  the  number,  the  initial  letter  of  t!ie  record 
in  which  the  animal  is  registered  is  genendly  given.  In  this  way  it  \s 
easy  to  ascertain  in  what  book  the  breeding  of  the  animal  will  be  found. 
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After  the  breed  has  been  established  for  some  time  it  begins  to  divide 
to  families,  and  it  is  by  the  knowledge  of  those  and  their  perform- 
iccs  and  qualities  that  the  intelligent  breeder  gains  a  deep  insight 
into  the  merits  of  the  breeds.  All  tlie  lireeds  are  divided  into  families 
mostly  tracing  their  origin  to  the  herd  of  some  noted  lireeder,  and 
likely,  also,  to  a  noted  animal.  To  illustrate  this,  the  leading  families 
of  the  Shorthorns  may  be  cited.  When  this  breed  was  estal dishing  its 
reputation,  two  breeders  with  very  different  ideals  began  their  work. 
Thomas  Bates  desired  to  develop  the  milking  qualities  of  the  Short- 
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horn  in  his  herd,  and,  in  conformity  with  this,  he  paid  much  ntt^ntion 
to  that  feature-  A-i  a  result,  he  developi»d  th*?  Biite.s  family  of  Short- 
horns an<l  uiiide  them  e.specially  notod  for  their  milking  qualities  at 
that  time,  and  tlii*^  reputation  is  .still  considered  in  existence  to-day- 
With  this  MS  a  leading  feature  in  t!ie  development  of  his  herd,  lio  aliso 
sought  to  prcKhice  a  type  not^nl  for  Btyle  and  finish.  On  the  other 
hand,  the  Booths  cousideivd  beef  of  the  most  unportance,  and  devel- 
oped their  herd  more  strongly  in  that  diriHrtion.  They  did  not  hold 
the  deep  milking  qualities  or  the  features  of  finish  and  style  in  &ueh 
high  resi>ect  m  Bate^  had  done,  and  their  cattle  reflect^eti  this  idenL 
Following  the  work  of  both  of  these  breeders  came  that  of  th**  Cruik* 
shanks,  who  sought  and  developed  a  herd  possessed  of  almadance  of 
constitution,  thick  flesh,  and  early  maturing  qualities.  The  Shorthoms 
that  they  l»red  hecaim?  known  as  Cruikshanks,  or  Scotch  Sboilhonias 
and  this  name  to  most  breeders  expres*sed  h  ditferent  type  with  certain 
qualities  very  desirablij"  iu  modern  time.  The  same  has  of:curr»?d  in  all 
breeds,  though  the  origin  of  the  fauiilies  may  ditfer.  For  instance,  in 
th<*  Jerseys  a  great  many  families  ti'ace  to  a  noted  cow  that  has  t)e€n 
an  exceptionally  high  ix^rfornier  or  to  an  equally  note<l  sire.*  In  this 
way  the  Coouiassie  traces  back  to  a  remitrkable  cow  of  that  name, 
while  the  Tormentor  family  have  their  origin  from  a  prominent  sire 
of  that  name  that  is  very  succf*ssful  in  getting  high  jjerforming  cows* 
In  Ilolsteins — and,  in  fact,  in  all  other  breeds  of  cattk^ — the  same  divi* 
sions  have  taken  place.  From  this  we  see  that  all  breeds  branch  oat 
into  families,  and  in  the  study  of  jx^ligrees  the  standing  of  these  f;Utii- 
lies  in  regard  to  their  performances  should  1k>  known. 

It  18  quite  common  in  naming  families*  to  adopt  the  plan  of  attach* 
ing  an  affix^  such  as  2d,  3d,  4th,  etc.  For  instance,  in  the  Shorthorn 
the  founder  of  the  Duehess  family  was  a  cow  of  that  name,  and  her 
daughters  were  called  i>uchass2d,Hd,  Mh.etc.^and  the  family  continueii 
solely  through  female  liiu*.  i^f  d*\sreut.  It  should  be  rem  em  be  rt^  that 
the  aflix  2d,  3d,  etc.,  should  be  applied  only  to  the  calves  of  the  ani- 
mal Ix^aring  the  name  used  and  of  tlie  samedex,  and  not  applied  to  the 
progeny  of  the  second  or  succeeding  generationjs. 
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APPKECIATION    OP  rEDlGRErS. 

Having  outlined  the  various  proce?*ses  thmugh  which  a  breed  bl 
formed,  it  will  now  be  advisable  to  consider  the  nature  of  jiedigreeal 
and  the  means  of  judging  their  value  and  reliability,     A  pedigree  la  , 
but  a  recorded  statement  of  an  animaPs  ancestry.     The  common  ani- 
mal—the one  that  we  call  a  s(tuI> — has  a  pedigree  just  a.s  truly  a^t  a 
purebred,  the  only  difference  being  that  the  pedigree  of  the  purebred  | 
animal  is  recorded  and   may  l>e  trac  ed  out,  while  that  of  the  scrub  h 
not  known;  and  so  in  the  early  history  of  the  establishment  of  the  i 
different  breeds  pedigrees  had  a  value  which  wai*  as  fully  justtiied  hj: 
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merit  as  those  of  the  pres**nt  day.  When  the  Iwecds  were  in  pix)ce88 
of  formation  and  there  were  no  herd-book.s,  stad  books,  or  flo<'k- 
book^,  it  was  more  or  Ies8  common  for  stockmen  to  ki»ep  the  records 
of  their  best  animals— or  at  least  have  their  individiuil  excellencies — 
in  mind,  and  when  these  recristration  bo4>k.s  were  fanned  these  were 
always  the  first  animals  to  be  recorded.  As  they  were  the  best  it  soon 
became  the  belief  that  an  animal  with  a  pedi^'ce  was  of  more  value 
than  one  without  it,  no  consideration  beiiit^  given  to  the  nature  of  the 
pedigree.  While  pedigree  and  pertV»rmance  were  thus  connected  in 
early  times^  it  was  not  long  until  pedigrees  under  such  conditions 
were  estinmted  too  highly,  and  it  liecame  common  to  suppose  that  the 
animal  with  the  longest  pedigree  was  the  one  that  bad  the  best  breed- 
ing and  would  l>e  the  most  valuable.  At  this  time  it  is  quite  evident, 
however,  that  such  a  position  is  not  tenable.  It  is  not  the  length  of 
the  pedigree  which  gives  it  value,  as  there  are  other  features  which 
should  have  more  promin<^icM3  given  them.  The  three  reqiiiremcutjs 
of  a  pedigree  are  reliability,  i^mpleteness,  and  merit  in  the  animals 
included  in  it.  It  will  l>e  remembered  that,  in  the  formation  of  herd- 
books,  wlien  the  six^eUry  received  the  name  of  an  animal  he  ft-^signed 
it  a  numh)er,  and  afterwards  published  a  Ijook  giving  the  name  of  its 
numl)ers  and  breeding.  A€coni|miiying  the  name  of  a  purebred  ani- 
mal there  is  always  a  number  following  it^  and  after  that  certain  ini- 
tials. For  instince,  if  it  is  a  Jcrs»*y,  yon  will  find  the  name  of  the 
animal  stated  before  the  number  and  likely  the  initials  A.  J.  C  G. 
This  all  means  that  the  animal  whi>?*f*  nauje  hits  this  mimlM^r  is  rK*orded 
in  the  American  Jersey  Cattle  Club  registry,  and  the  initials  are  sim- 
ply directions  for  finding  the  imme  of  this  animal  in  the  rectird  Ixmk. 
The  reliability  of  the  pedigree  is  covered  altogether  by  the  character 
of  the  a-sMxiation  which  published  the  record,  and,  to  a  considerable 
extent,  to  the  inti^grity  of  the  breeder. 

As  the  diiferent  ass4>ciations  differ  in  their  stamhmLs  of  entrance,  it 
is  important  to  know  which  iire  sup[>orted  by  the  l)est  brecderf^  and 
are  recognised  by  the  United  States  (rovernment.  Further,  if  the 
breeder  keeps  his  records  carefully  and  sentlx  them  to  the  M^cretary, 
ftud  tiie  latter  k  supported  by  a  reliable  jissociation  there  is  lutrdly 
any  question  permissible  in  regard  to  the  genuineness  of  the  pedigree* 
As  there  are  different  associations  publishing  records  for  the  mmie 
bribed,  it  is  very  important  for  the  beginner  to  know  the  initiaJn  used 
by  all  of  these,  and  be  [losted  especially  as  to  their  stand ing*  i  It  u^f 
detract  one-half  from  the  value  of  an  animal  to  he  ree<>nh»d  ln,<iheitdr 
book  which  does  not  have  the  support  of  the  Ijest  breeders  or  one  that 
id  lax  in  its  requirements  of  registrtition. 

]n  judging  the  completeness  of  the  pedigret^  it  should  l)e  noted  that 
the  ordinary  way  of  publishing  pedigrees  does  not  give  all  the  ances- 
tors as  completely  as  they  should  be  given,     A  complete  pedigree 
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should  be  traceable  for  at  least  six  genemtions*  When  all  the  sires 
and  dams  in  the  anceytrj  are  given  for  that  length  of  time,  then 
the  pedigree  may  be  said  to  be  complete;  but  if  any  of  the  ancestors 
are  laekuig,  it  is  termed  *' short  bred."  In  the  case  of  pedigrees  of 
imported  animals,  it  is  only  necessary  that  the}"  should  nm  back  to  the 
importations  to  make  the  pedigree  complete.  Most  of  the  associations 
simply  require  that  animals  must  trace  to  imported  stock  on  both  side^. 
A.S  a  I'ule,  American  herd-books  do  not  give  the  breeding  any  further 
back  than  to  the  stock  imported,  as  this  meets  tlieir  recpiirements. 

With  reference  to  the  common  form  of  presenting  pedigrees,  it  will 
be  noticed  that  different  breeders  of  different  clivsses  of  stock  follow 
different  methods  in  this  particular.  The  breeders  of  Shorthorns,  and 
gome  other  cattle  breeders,  simply  give  a  statement  of  the  sire  and  dam 
of  an  animal  and  then  mention  the  dams  in  successive  order,  thus  leav- 
ing out  the  lu'eeding  of  the  sire's  side.  In  all  cases,  to  make  the  ped- 
igree complete,  unless  it  is  given  as  a  footnote,  it  is  necessary  to  go  to 
the  herd-lxjok  to  follow  out  the  breeding  of  a  sire.  When  all  the 
lines  are  traced  out,  then  the  pedigree  is  said  to  be  tabuhited,  and  a 
form  is  issued  fr(jtn  which  you  can  see  at  a  glance  every  ancestor  that 
enters  into  the  pedigree  for  at  least  six  generations*  There  are  vari- 
ous forms  of  a  pedigree,  but  the  most  common  method  is  to  use  braces*. 
The  name  of  the  animal  is  first  given,  with  such  other  data  as  will  be 
necessaiy  to  identify  it,  and  then  an  ordinary  bruce  is  used.  The  sire 
is  placed  above  and  the  dam  below:  then  another  brace  follo.ws  the 
name  of  the  sire  and  at  the  top  again  of  this  Ijrace  the  sire  is  given 
and  the  dam  below.  This  procedure  is  carried  out  until  they  all 
appear  in  complete  form.  To  make  this  r-lear,  a  Shorthorn  pedigi-ee  in 
condensed  form,  and  also  as  it  appears  when  tiilmlntcd,  is  siibtnitted. 

Having  the  pedigree  traced  out  complete,  the  most  imijortant  matter 
of  all  is  in  the  determining  of  the  merit  of  performance  of  each  aid* 
mal  that  enters  into  the  pedigree.  It  is  this  which  largely  determines 
the  actual  value  of  the  pedigree.  The  fact  that  an  animars  pedigree 
is  traceable  for  fifty  generations  does  not  add  tothisiK'digree-s  v^alue  if 
each  animal  in  that  pedigree  has  not  had  snfficient  merit  attached  to  it* 
Suppose  we  are  looking  to  the  pedigree  of  a  Jersey.  We  have  it 
traced  out  and  tabulated,  and  we  wish  to  determine  its  merit*  The 
Jersey  breeders  have  an  official  book  of  butter  tests,  and  to  this  we 
turn  for  information.  We  first  look  up  the  animal  whose  pedigree 
we  are  tracing  and  ascertain  if  she  has  been  ofiicially  tested  and  see 
what  she  has  done.  We  then  refer  to  her  sire.  From  this  book  of 
butter  tests  we  ascertain  if  this  sire  has  produced  many  heifers  that 
have  tested  higli,  or  if  he  has  transmitted  qualities  of  this  kind  aod 
has  got  sons  which  in  turn  have  produced  high-performing  cows.  We 
arrange  all  this  under  its  sire.  We  then  refer  to  the  dam  of  the  cow 
ire  are  investigating  to  learn  if  Bhe  has  been  ii  heavy  performer  with 
a  hrgo  test,  and  also  to  laud  out  v?\m\.\i^iL  i^\x^l«k£t^>aa.^i'ss»  ^<;i\3ift  as  per- 
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formers.  We  notice,  too,  if  any  of  her  sons  have  been  producers  of 
high-k^sting  cows.  In  this  way  wc  look  up  the  performance  of  every 
animal  named  in  the  pedigree,  bearing  in  mind  that  it  is  the  perform- 
ance or  the  test  of  each  animal  in  that  pedigree  whicli  doerj  most  to 
determine  its  \  ahie.  If  it  were  a  Ilolstein  pedigree  that  we  were  look- 
ing up,  we  would  turn  to  the  official  records  of  this  breed  pidilished 
l\y  the  association,  and  more  especially  to  what  is  called  their 
Advanced  llegistr}'.  The  following  is  the  usual  form  of  condensed 
pedigree,  ttiken  from  page  038.  Volume  XL,  of  the  American  Shorthorn 
Herd  Book: 

COLLEGE  ]^lDOKi:.— Liy^ht  roan,  ralvetl  OrUilyer  lit.  mn,  bred  by  Iowa  Agri- 
cultural College,  got  by  Chief  1D2141»,  out  of  May  Moore  11th  (vol.  3B,  p.  577),  by 
Prouil  Duke  2J  88757 — tracing  to  imp.  Young  Mary  by  Jupiter  (2170). 

This  pc^digroo.  traced  out  and  tabuhitod,  shf»\vn  on  page  428,  .shows 
the  several  Ihies  of  breeding  in  it. 

In  this  I'egistry  they  inelude  cows  that  are  not  only  purebred  Hol- 
8tein8,  bnt  they  also  meet  the  requirement.s  of  the  Advanced  Registry 
for  performunee.     In  the  same  way,  if  we  are  looking  up  the  pedigree 

■  of  the  standard-bred  horses,  we  w^ould  refer  to  the  yearbook  published 
b^'  the  Ameriean  Trotting  Assoeiation,  and  in  this  way  see  how  many 
horses   in  that  pedigree  had  records  or  were  getters  of  lioraes  that 

I  could  trot  and  had  secured  reeords.  In  those  instances  where  there 
are  no  official  records  to  go  by,  such  as  in  the  ease  of  l>eef  cattU^,  the 
show-3'ard  wiiuiings  and  the  sale  reports  are  used  to  take  the  place  of 
other  records.  The  practical  feature  of  this  is  that  when  this  chamc- 
teristic  of  higli  performance  is  duplicated  through  each  animal  named 
in  the  pedigree,  the  stronger  bred  and  the  more  prepotent  is  the  ani- 
mal whose  pedigree  we  are  studying.  It  requires  deep  stud}'  on  the 
part  of  the  breeder  to  keep  iiosted  on  the  performance,  the  sales,  and 
the  winnings  of  the  different  representatives  of  the  breed  receiving  hi.s 
attention.,  but  he  must  do  this  in  order  to  keep  informed  as  to  the 
standing  of  his  herd. 

To  be  aide  to  read  a  pedigree  and  easily  understand  its  value,  it  is 
necessary  to  know  the  purpose  of  the  different  families  of  the  breed. 
As  a  breeder  of  dairy  cattle,  he  must  know  what  each  family  has 
accomplished  in  the  past,  .so  that  when  he  sees  the  name  of  an  individual 
of  any  family  he  knows  just  what  it  is  worth  in  a  pedigree,  because  he 
is  well  acquaitited  with  their  performances.  In  trotting  horses  and  all 
other  classes  of  stock  which  have  records  of  any  kind  on  which  to  base 
their  merit  this  is  equally  true.  For  instance,  the  breeder  of  trotting 
horses  will  take  a  pedigree  and,  looking  at  the  first  name  with  the  breed- 
ing that  is  I  jack  of  it,  will  l^e  able  to  see  just  what  family  that  pedigree 

■  represents.     Inferring  that  he  is  looking  at  the  pedigree  of  an  animal 
that  was  sired  by  George  Wilkes,  he  knows  that  (icorge  Wilkes  was 
the  founder  of  the  great  Wilkes  family;  and,  as  he  lvv\s  \)o%i^4.VvK!k'Si<^\ 
on  this  horse's  history  and  performance.^  he  kuo\^i>  HJ^Ci  Xi^^i^Xva.^  <^^ 
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pTCn  aniniaJ  that  ih  behind  the  name  of  George  Wilkes*     lie  reiiHs^es 
Ithat  euoh  animal  in  that  pedigree  hiu<  been  bred  for  a  cerhun  purpone 
had  has  thB  trotting  inHtinet,  and  that  the  ht»r^e  having  thU  pedigree 
is  likely  to  poHnesn  thi>*  also, 

.      It  is  a  notew4)rthy  fat*t  tiiat  trettaiii  faiiiiliee^  m%*m  U*  \m  eBpei^mlly 

fruitful  in  high  perfurmcra  when  they  are  hleiidod  together.     Thi^ 

nieanti  what  Iuik  been  called  a  **niek  in  lueeding/*  and  it  m  necej+isary 

I  for  at  breeder  to  know  the  istnuus  which  l>h^ml  mortt  sueee.ssfiiUy,     To 

become  ported  in  thii*  direction  it  is  neeeanary  to  ntudy  carefully  the 

breeding  of  all  animals  that  show  lugh  pi*rfonuan(M>.     Ai*>  an  ilhii^^lTai- 

tion,  referenee  may  be  made  to  the  imion  of  the  HambU^toniaii  and 

Mattibrino  Chief  familie.s  in  the  produetiun  of  hint  trotter??^*     The  union 

of  these  two  families  ha.s  resulted  in  the  pnxluction  of  more  standai*d 

, horses  than  almost  any  other  line  of  breeding  simply  brcause  they 

Iseem  to  be  possessed  of  qualities  which  '•  nick, -^or  produce,  a  properly 

balai ir ed  p  r oge  ny ,    To  i»s  ti  n  1 1 1  te  \i  ed  ig  r  tn ' s  p r u pe  !*1  y ,  t h  e  \  i  re  inle  r  s Iki  ul  d 

I  Ik*  familiar  with  the  breeding  of  the  most  noted  aiumals,  so  that  hu 

may  know  thit  lines  that  they  prcaiueed*     It  in  very  ncoGssary  for  the 

breeder  to  know  the  reeords  of  tln^  different  families  an  fur  )>aek  as 

poe*8ible  so  WA  to  les8en  the  risk  which  attends  his  work.     There  is  ao- 

ttuich,  uneertainty  iu  regai*d  t<:)  breeding  d<miestk-at43d  animals  tiiat  o. 

I  breeder  shoidd  not  be  willing  to  take  any  ehanees  >\hati*ver  in  regard 

'to  the  pedigrees  of  the  animals  which  he  iiiis  in  his  herd.     To  indicate 

how  important  a  mattjer  this  ib  to  the  breeder,  let  one  or  twoi  instances 

be  eitefi  of  the  value  of  having  an  aniznal's  pedigree  contain  only 

L  proper  individuals.     There  are  instiinces  whin*e  a  breeder*s  work  htiH 

■  been  completely  ruined  through  the  use  of  an  tuiimal  with  some  flaw 

ia  his  ancestry. 

Mr,  Sidney,  one  of  the  most  reliabki  live*stock  writers,  sta^tctj  that 

I  in  a  litter  of  Essex  pigs  there  were  two  ^^oung  ones  that  were  the  exact 

[image  of  the  Berkshin^  hoar  that  bad  been  u-^ed  twenty-eight  year^ 

i  before  for  giving  size  and  constitution  to  the  breed.     Here  is  an  in^jtance 

lo£  an  animal  asserting  himself  through  his  markings  after  twenty-eight 

[years  of  continuous  etfort  to  remove  his  influence  in  this  dire<'tion* 

I  Sir,    Walker,  a    large   dealer   in  cattle  in   Scotlanil^  bought  a  black 

jpiiUed  bull^  prolmbly  a  Galloway  or  an  Aberdeen- AngU8,  that  was  out 

[of  a  cow  of  white  legs,  white  belU\  and  part  of  the  tail  white.     These 

Imarkings  are  not  desirable  in  this  breed,  but  it  M'as  thought  that  they 

rould  not  likely  reappear.     The  remarkable  part  of  the  statement  is 

rthat  the  great-giHiat-great-great'granddaught4>r*  of  this   cow  wsis  l»orn 

Iiyirked  in  exactly  the  same  peculiar  mtinuer,  and  all  of  the  int^^rmedi- 

I  ate  family  were  black.     In  this  instance  there  were  five  genoi-ations 

int^TVening  between  tlie  appearance  of  this  cow  in   the  pedigree  and 

when  this  calf  was  Ixirn,  and  yet  such  smali  feat urestu-iscrt  themselves 

after  very  care'iil  efforts  to  eliminate,  them, 

Tq  secure  the  greatest  reliability  in  a  p«^digT!eG,  or  v«\:iS3kXiV*V»ss«\i^aia 
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propotenc}',  the  animals  iu  it  iiuist  havo  uniforniit\^;  that  ip,  they  must 
be  bred  toward  the  sunie  purpose,  and  there  should  1>p  a  decided  tend- 
ency towai'd  a  uniform  type.  It  is  easy  to  understand  that  the 
cofistaiit  reproduction  of  a  certain  type  or  form  through  succe^ssive 
generations  causes  thi^  typo  to  become  fixed,  and  the  other  qualitiei« 
associated  with  it  are  also  likely  to  bo  transmitted  with  the  g'reate45l 
certainty.  It  is  possible  through  cross-breeding,  or  the  mating  of 
animals  of  different  breeds,  to  secure  remarkalile  animals  in  the  first 
cross,  but  it  has  been  esi^eciall}'  noticeable  that  these  aniunils  are  gen- 
erally unsatisfactory  for  lireeding,  as  they  do  not  transmit  the  qimlitiee 
they  possess  with  certainty.  It  is  because  of  this  that  uniformity 
should  l>e  sought  in  the  type  and  characteristics  of  all  the  animak 
entering  into  the  pedigree, 

H  SELECTION    OF    A    BREED. 

After  studying  and  investigating  along  the  lines  which  have  Tieen 
previously  discussed,  the  novice  is  then  in  a  position  to  take  into  coti- 
sidcration  the  practical  details  of  establishing  a  herd  or  Hock  of  pure- 
bred stoc^k*  At  this  point  tlie  most  important  feature  to  con.sider  i$ 
the  selection  of  a  breed.  This  implies  much  study  and  carefulness  in 
order  to  understand  the  characteristics  of  the  breeds  so  that  there  mar 
be  no  conflict  between  enviroimient  and  their  characteristics.  It  is 
very  necessary  that  the  breed  should  be  adapted  to  the  breeder's 
locality*  Perhaps  there  is  no  single  feature  which  has  more  influence 
on  the  future  success  of  the  herd  or  flock  than  the  careful  consiider- 
at  ion  of  adaptability  to  locality.  The  aim  should  be  to  select  a  breed 
which  is  in  complete  harmony  with  its  environments  In  this  WJij" 
advantage  is  taken  of  the  many  years  of  careful  work  which  previou3 
breeders  have  done  in  developing  the  characteristics.  If  the  en vi mo- 
ment should  be  opposed  to  the  characteristics,  it  would  be  a  continual 
efl"ort  to  maintain  them,  as  there  would  be  a  constant  conflict  between 
these  features.  Knowing  the  soil,  climatic,  and  other  condition? 
which  sun^ound  the  breeds  during  their  formation  and  through  thp 
period  of  their  after  development,  it  becomes  an  easy  matter  for  out 
who  is  thoroughly  informed  on  the  conditions  of  his  own  farm  to 
choose  a  Ijreed  that  will  surely  thrive  and  progress  under  condition^ 
imposed  on  it;  but,  in  addition  to  these  factors,  the  system  of  manage* 
mcjit  of  a  fsirm  would  more  or  less  influence  the  selection  of  a  breed. 
If  the  farm  is  of  such  a  nature  as  to  return  the  more  profit  when 
grazed  instead  of  being  devoted  to  grain  growing,  then  a  bre^  of 
stock  possessed  of  activity  and  abundant  constitution,  with  gnizinp 
qualities,  would  meet  tlie  requirements  in  the  most  satisfactory  man- 
ner. There  are  certain  breeds  noted  for  their  ability  tvs  grazers 
while  there  arc  others  equally  prominent  for  their  ability  to  utilbt 
the  produce  of  a  grain  {arm.  This  distinction  must  necessarily  lie  in 
the  mind  of  the  beuinner  oi  tW  -woyV  ol  ^«X5!C^\\^Vm^^W\4civ  flock. 


EIGHTEENTH    ANNUAL    REPORT. 
LAYING   THE    FOUNDATION. 

Ill  laying  the  foundation  for  a  herd  or  flock,  it  i.s  the  best  policy  to 
secure  a  few  exceptionally  good  animaln  rather  than  to  attempt  to  build 
up  a  herd  rapidly  by  the  additioii  of  many  .showing  mei'e  average 
merit.  The  reasons  for  this  are  maiiy,  but  the  most  strikitjg  one  may 
be  readily  seen  by  an  inspection  of  any  large  herd  where  the  proprie- 
tor will  consent  to  freely  di^cus^  the  inner  details  of  the  development 
of  the  herd.  It  will  invariably  be  found  that  the  reputation  of  such 
a  herd,  no  matter  how  extensive  it  i«,  han  been  Imilt  upon  the  perform- 
ance record  or  conduct  of  a  few  remarkable  animals,  These  are  gen- 
enilly  of  one  ^ilrain,  and  possibly  tracing  to  a  .single  animal  that  was 
added  to  the  herd  at  an  early  date.  Perhaps  an  exceptiiuial  .sire  lias 
been  i^ecured,  iuid  the  reputation  of  the  herd  made  on  this.  It  will 
prove  surprising  to  anyone  investig-ating  thi.s  feature  to  realize  the 
number  of  instances  in  which  this  fact  is  plainly  in  evidence.  It 
emphasizes  verv  strongly  the  inmoi'tance  of  careful  st^cction  of  the 
foundation  stocky  for  there  are  vears  of  work  ahead  in  building  up 
the  herd;  and  if  the  foundation  ha^  not  been  laid  with  extra  care, 
rel)uilding  may  be  necessary  after  year^  of  strenuous  effort  have  been 
devoted  to  it. 

In  the  selection  of  foundation  animals  it  shoukl  be  a  cardinal  prin- 
ciple  to  secure  as  much  uniforuuty  in  type  and  characteristics  as  pos- 
sible. This  iuiplies  that  the  foundation  stock  should  not  only  rejirrsent 
very  similar  lines  of  breeding,  but  they  should  also  show  uniformit\^ 
of  tyiM^.  This  may  not  always  l>e  possible,  but  it  should  be  one  of  the 
things  which  the  beginner  should  have  in  view.  The  test  of  the  breed- 
er's .skill  is  largely  the  uniformitv  of  the  product  whicli  he  turns  out. 
If  all  his  stock  show  a  uniformity  of  type,  and  that  type  is  desirable, 
it  i.s  going  to  l>c  a  .strong  feature  in  advertising  his  herd  iind  making 
itsi  product  in  demand. 

ESTABLISHING    A    TRADE. 

After  the  breeder  has  his  herd  or  flock  established^  the  question  of 
disposing  uf  the  surplus  stock  becomes  an  important  one.  It  is  at  this 
time  that  the  business  side  of  the  work  begins  to  appeal  to  hiuL  The 
devclcjpment  of  this  is  dependent  on  a  great  many  conditions,  some  of 
which  have  been  considered.  The  location  of  the  farm  is  one  of  the 
matters  which  influences  a  Imsiness,  and  it  should  previously  have  been 
thoroughly  (*onsidtired.  If  (he  stock  are  su<di  as  are  iit  denaind  locally, 
they  may  meet  with  ready  disixjsal  without  having  recourse  to  outside 
pati^onage;  but,  if  not  a  .stock  community,  a  different  line  of  procedure 
is  neces8arj\  As  a  matter  of  fact,  the  local  denurnd  is  never  such  as 
completely  to  support  a  satisfactory  herd  oi*  flock.  To  build  up  an 
extensive  business  m  the  breeding  of  stock,  it  is  important  to  have 
jood  connections  with  a  territory'  needing  this.     A  btoet  tiakXisi  cyck N5a^ 
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niuiii  line  of  a  railroad  has  a  leadiug  advantage  in  that  it  \s  ace€5*sil 
to  those  wishing  to  see  tlie  stink  and  the*  shipping  fueilities,  and  rat 
oiiiy  materially  intluenee  the  profits. 

However  good  tlie  herd  or  floek  may  be,  it  is  a}>s<3lut^ly  neees^sartT 
for  the  progroHsivc  breeder  to  keep  in  toueh  with  hi^  patronai^e  by 
judicious  advertising.  The  chief  mediura  of  advertigiog  is  the  fanii 
paper  and  the  live-stock  press,  and  w*hen  the  l^eginner  has  secured  the 
eon  tide  nee  of  these  a  very  iiiatf!rial  advantage  ha8  been  guined.  Id 
addition  to  advertising  it  in  the  publie  prcs8,  the  question  of  showing 
at  the  leading  fairs  is  one  that  should  lie  distMissed  lu  this  connection. 
The  awards  of  the  show  ring  are  iindoubtedly  valuable  to  the  winners 
of  them  for  advertLsing  purposes,  and  it  is  well  for  the  breeder  to  have 
in  mind  the  sex:*iiring  of  the>*e  at  opportune  times.  However  much  it 
may  cost  in  tlie  way  of  actual  expense  and  the  sacritice  of  some  ani- 
mals, there  is  no  doubt  hut  that  the  show  rings  offer  the  most  satis- 
faetory  method  to  the  pulilic  of  measuring  the  merit  of  the  animals  in 
one  herd  against  those  of  another. 

To  assist  in  the  disposal  of  surpliLs  stock,  there  is  perbtips  oo  more 
satinfiR-tory  method  than  that  of  the  combination  auction  sale.  By  thb 
is  meant  the  joining  together  of  a  sufficient  number  of  breeders  to 
hold  an  auction  sale  of  surplus  stock  at  some  central  point.  The  tnaiii 
advantage  of  this  to  the  beginner  is  that  it  enables  him  a^  a  stiiatl 
breeder  to  share  in  the  advertising  advantages  and  sale  privilege^J 
secured  through  his  connection  with  the  breeder,  %vhose  opemtions  are 
more  extensive.  This  means  also  the  securing  of  an  attendance  of  buy- 
ers who  would  not  under  other  t^ircuuistances  see  the  stock  of  the  small 
breeder.  Another  feature  which  adds  to  the  value  of  the  combination 
auction  sale  is  the  fact  that  it  means  a  quick  disposal  of  the  surpluii 
stock,  and  very  frequently  the  stimulation  of  the  >jidding  in  the  auction 
ring  Insults  in  l>etter  prices  than  those  which  might  be  obtaiued  by 
jjrivate  sale*  Considering  the  advantages  to  tlie  small  breeder,  together 
with  the  reiidy  sale  and  quick  completion  of  the  transaction,  the  conv 
bination  auction  sale  is  sure  to  liecouie  a  factor  in  the  development  ol 
our  herds  and  flocks. 

When  the  stork  is  sold  the  breeder's  obligation  does  not  b\"  aoy 
mt^Hiis  stop  at  this  point  To  complete  the  transactiou,  the  pedigrv€t 
of  the  breeding  Mtock  should  be  furnished  as  promptly  as  }X>^iblf%and 
it  is  tht*  most  satisfactory,  as  a  ruU%  for  the  sellers  to  also  furnish 
transfei's.  It  is  the  geneml  pmctice  for  the  sellers  to  omit  the  detaib 
of  making  a  tratLsfi*r  unless  an  understanding  has  been  made  between 
the  buyt^r  and  the  seller,  but  it  is  a  growing  practice  for  the  latter  to 
furnish  the  papers  complete.  Some  of  the  associations  do  not  rt^qulit 
an}"  transferring,  but  they  are  so  few*  that  it  may  be  said  in  general 
that  in  addition  to  getting  the  pedigrees  of  this  stock  the  buyer  sbtiuUl 
also  secure  the  transfers. 


MARKET  CLASSES  OF  H0BSE8/ 

By  GB<»RfiE  M.  RoMMRLt  B.  8.  A., 
Expert  in  Animal  ffuufHjmirff^  Durcau  of  Animal  Industry, 

IKTRODUCTORY. 

The  growth  of  the  horsi*  nuirkot  during  the  past  few  years,  its  present 
health}^  tone^  and  the  iippareiit  promise  of  a  contiiniance  of  these  con- 
dUions  for  at  least  a  cotisidemlile  time  to  come,  wiirraut  the  hestuwal 
of  time  and  attentioiu  not  only  upon  the  general  rlemanfis  uf  thi*  niur- 
ket,  but  also  upon  rather  detailed  examinations  of  the  various  kinds  tif 
horsos  that  are  wantefl. 

In  this  article  the  market  claHses  are  geiierallr  referred  to  in  the 
colloquial  terms  of  the  market.  This,  it  is  thought,  will,  to  a  eon- 
8idei*ahle  extent,  tend  to  prevent  confusion  and  misundorstandinf*". 
A^ide  from  easuu!  reff^rences,  no  attempt  is  made  >prcitieully  to  discuss 
bivediug  or  fitting  for  market. 

For  eunvcnicnce,  all  jKHnts  of  an  luialomiriil  luiturv  are  j^rouped 
under  tlie  head  of  "^Conformation/*  Althoug'h  according  to  the  gener- 
ally accepted  u.^ge  by  the  best  authorities  on  score-card  practice  and 
live-stock  judt^incr^  this  h  a  nomewhut  )iroad  wi^o  of  the  term^  it  ir^  not 
technically  incurrect,  and  the  ad  van  tap's  ^lincd  by  the  elimination  c»f 
details  that  might  ])rove  wearisome  \vill,  it  is  believed^  warrant  such 
treatment. 

The  idussificatitms  here  considered  are  made  as  compi\?hensive  a8 
possible,  embracing  the  views  of  dealers  in  all  of  the  j>rincii>al  markets 
of  the  country.  All  the  classes  mention(*d  will  not  be  found  present 
in  all  markets,  nor  will  all  markets  have  exactly  the  ,sainr  cpndilica- 
tioHH,  >mt  th<'se  differences  are  so  slight  ns  to  be  pnietieally  unim- 
portant, 

Especially  in  regard  to  size  and  weight,  it  must  lie  borne  in  mind 
that  the  figures  given  are  not  arbitrary.  Not  only  will  they  vary  in 
different  parts  of  the  country  with  ditTerent  markets,  but  dealers  in 
the  same  market  will  differ  in  their  ideas  as  to  the  exact  sizes  and 
weights  of  the  various  cbisseh.  With  this,  as  with  all  points,  the 
attempt  has  hcn^i  made  to  strike  an  avenige — to  obtain  a  consensus  of 
opini<»n,  as  it  were*  It  is  always  to  be  rememliered  that  ''doctors 
differ/'  both  os  to  the  symptcmis  of  a  patient  when  ill  an<l  as  to  his 
nornml  appearance  and  proper  conduct  when  well. 


^  Published  aIbq  sat  Bulletin  No,  37  of  ibis  Bureau. 
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Prici'S  are  soklom  mentioned  liere,  for  the  reason  that  they  an*  >iul>- 
ject  to  continunl  fluctuation^^  and  any  that  might  >x^  quoted  would  be 
serviceahh^  only  for  the  time  of  writing.  Such  information  is  accurate 
onI\'  when  gained  from  regular  market  publications,  and  is  en»\\y 
ohtiiined. 

For  HfM_^cific  information  regarding  eontemporaneoiLs  market  condi- 
tions there  is  no  better  or  more  easily  approaclied  source  of  informa- 
tion than  the  commission  firms  and  dealers  on  the  market,  whose 
courteous  assistance,  it  should  l>e  mentioned,  has  made  this  article  a 
possibility;  and  no  better  school  for  practical  instruction  can  1)e 
imagined  than  an  auction  ring  in  one  of  our  great  horse  market**  on  % 
sale  day  during  the  ht'iglit  of  the  season, 

TRIMARY    CONSlDERATIOXa   OF   TUK    MARKKT. 

A  general  observation  of  the  horse  markets  in  tht^  United  States 

reveals  very  different  conditions  from  tliose  existing  in  the  early  part 
of  the  last  decade.  Before  going  into  details  and  ascertaining  the  kind 
of  a  horse  that  the  several  demands  on  the  market  require,  we  shall 
find  three  conditions  which  present  tliemselves  for  consideration: 

First  The  market  is  seiMi  t^*  be  on  a  much  firmer  bsisis  than  it  was 
in  the  years  from  1803  to  18HT.  Not  only  are  prices  nmch  higher,  hut, 
generally  spt^iiking,  the  eoin|K'titiou  among  buyers  is  keen^  and  a 
gerviceably  sotuid,  welbset-up  horse  of  the  riglit  t\*pe^  in  good  con- 
dition, can  almost  always  be  disi>osed  of  at  a  profit  to  the  producer. 

Second.  One  is  impressed  with  tlie  pronounced  scarcity  of  aninmU 
of  the  1  letter  grades,  especially  among  light  horses.  Dealers  can  not 
satisfy  the  demands  that  come  to  them  for  liigh-class  roadsters^  coach 
horses,  and  saddlers.  Even  among  ''l)usincss  horses"  a  higher  price 
must  often  be  paid  than  bu3'ers  desire,  and  it  is  said  that  this  has  eveo 
led  some  large  establishments  to  send  agents  int*j  the  country  to  take 
advantage  of  the  natural  dilTerences  between  fanu  and  nnirket  price.'*. 
To  a  casual  observer  this  is,  perhaps,  the  most  striking  feature  that 
presents  itself.  A  change  from  a  condition  of  overproduction  and 
panic  prices  to  one  of  scarcity  and  strong  prices  ha^come  about  withia 
the  course  of  less  than  five  years. 

Third.  Going  more  into  tlie  details  of  the  market,  we  find  a  pret^ 
well-defined  s3'stem  of  classilication.  Buyers  are  on  the  market  to  get 
horses  of  a  certain  type,  and  thus  have  created  •* classes.''  It  is  true 
that  there  are  still  thousands  of  horses  every  3'ear  that  arc  shipped  in 
sju*]ily  to  lie  gotten  rid  of — to  sell  for  whatever  they  will  brings  vet 
they  are,  as  a  rule,  sold  at  a  loss,  and  the  only  horses  that  sell  at  satis- 
factor}'  prices  are  those  that  conform  to  the  requirements  that  hiiver? 
demand. 

The  reasons  for  these  conditions  are  rather  definitely  under'>iT«Hu 
but  a  brief  review  of  them  here  may  not  be  out  of  place. 
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CAUSES   OF   THE    DEPRESSION   OF   THE   iJiST   DECADE. 

Goiiii^  back  of  the  firinnoHs  of  the  presoiit  niarkt't,  the  causes  of  the 
low  prices  and  overproduction  that  preceded  it  iirc  interesting-  subjects 
for  8tud3\ 

TASKJNU    or   THE   JfTIiEBT-CArt    HOltSK. 

The  recent  depre.'^sion  of  the  horse  business  l)egain  about  1890.  Up 
to  that  time  immense  numbers  of  animals  were  in  demand  for  street- 
car use*  A  fairly  jLifood  animal  was  used,  but  there  was  no  certain 
fixity  of  type.  This  trade  alisorbetl  very  many  horses  that  had  always 
constituted  the  overwhehuino-  majority  on  the  nnirket— tJie  small 
cluinks  and  the  general-purpose  animals;  and  with  the  introduction  of 
the  cable  car  and,  ahucjst  immeditttely  aft^^r,  the  sweeping  substitution 
of  electric  cars  for  horse  ears  in  nearly  all  the  large  cities,  these 
immense  numl>ers  of  horses  were  thrown  on  t!ie  market  without  a 
df^mand  for  them,  and  the  public  was  suddenly  confronted  with  a  con- 
dition of  extreme  overproduction.  This,  however,  wonid  only  indi- 
rectly affect  the  hi^^^her  grades.  Extra  individual  horses  maintained  a 
fairly  ^ood  scale  of  prices,  and  never  at  any  time  were  they  such  a  drug 
on  the  market  as  the  conun^Micr  sort. 

The  severest  test  to  the  htirse  market  was  yet  to  come.  Strongly 
organisced  conditions  might  have  tided  over  the  effect*?  of  oversupply 
that  the  falling  off  of  the  demand  for  the  street-car  horse  brought 
about,  but  the  punishment  was  to  be  made  all  the  more  complete  by 
the  tinancial  panic  of  lSi>3. 

THE    FINANCIAL   PANIC   OF    1893* 

The  great  pauic  that  began  in  this  year,  but  wljose  influence  was  felt 
most  severely  in  the  horse-producing  sections  two  years  later,  was  really 
the  most  effective  cause  for  the  breakdown  in  the  horse  market.  The 
cheaper  grades  fell  still  lower  and  the  higher  classes  began  a  descent  in 
prices  that  forced  men  out  of  the  business  and  had  a  most  disastrous 
effect  in  creating  a  general  distrust  of  the  horse,  not  only  on  the  part 
of  men  who  were  already  engaged  in  his  production,  but  also  with  pros- 
pective producers.  All  classes  of  stock  were  alTected,  but  it  was  the 
horse  breeders  who  had  the  worst  '"scare/'  and  it  was  freely  predicted 
that  horse  raising  would  never  again  exist  as  a  factor  in  live-stock 
husbandry* 

THE    IJlCVrii:    ASM   THK    MOTOK   (  AllUlAGK. 

On  the  heels  of  the  panic  came  the  bicycle,  and  in  a  few  years  the 
motor  carriage  followed.  The  bicycle  influenced  particularly  the 
demand  for  cheap  drivers— the  inferior  grades — and  naturally  intensi- 
fied the  downfall  of  prices,  IIowe\  er,  though  for  a  time  the  growing 
use  of  the  bicycle  brought  about  a  decline  in  the  use  of  horses,  its 
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effect  was  hardly  so  severe  ii,s  upjx^arftd;  certainly  it 
netit.  The  use  of  the  hioych?  lienime  most  widespread  among' 
who  could  afford  neither  to  purchase  nor  maintain  a  horse  and  among 
those  who  constitute  u  larjjfe  part  of  tFie  patronage  of  livery  <itHhlr>. 
If  it  iia^  severely  affected  the  horse  in  any  capacity,  it  is  by  the  inroads 
that  liverymen  claim  it  has  made  on  their  buxsiness.  The  most  effective 
force  for  furthering  the  downfall  in  prices  was  simply  fright,  which 
brought  about  an  unnecessary  unloading  of  houses  on  a  market  already 
ovcrsupplied.  The  results  after  the  lapse  of  a  few  years,  and  the 
adjustment  of  the  bicvcle  to  its  pni|x*r  place  as  an  important  econc>mic 
factor,  with  the  returrj  of  the  business  to  normal  conditicms.  e^^ 
ample  reason  for  such  opinions, 

Experienro  with  automobiles  has  shown  that  in  their  prcscuL  ^taicuf 
developuient  their  effect  on  the  horsi^  market  is  not  serious.  Fur  busi 
ness  purposes  they  have  not  yet  been  found  to  he  entirely  satisfactory, 
wheretvs  the  bicycle  has  )>ecome  an  invabuible  adjunct  of  business,  Al 
pn*s«»ntthe  "'auto"'  is  the  luiist  dangerous  of  all  thu*  deterring  inffurnif 
that  operate  against  the  horse  market. 

CAUSKs  or  rRESEXT  scARcrrr. 

TBE    r>K<  MNE   C»P    HORSE   tJRK«21>tXO. 

The  lack  of  confidence  in  the  Imrse-breeding  business  which  resulted 
from  the  depressing  inilneiicesof  the  pnnic  p-^riod  nndoubtedl3'  brougnl 
alx^ut  a  decline  in  the  breeding  of  tlie  best  grades.  This  can  not  hf 
shown  very  accurately,  for  the  Twidfth  Census  hasre|x>rted  the  larger 
number  of  horses  in  the  history  of  the  country.  By  a  careful  studj 
of  the  market  conditions,  however,  it  is  evident  that  a  more  exacting 
market  has  found  an  inferior  grade  of  horses  from  which  to  drawit^ 
supply.  Misfits  and  culls  are  c<>mmon  enougli,  }>ut  they  are  not  ID 
demand.  The  scarcity  that  exists  to-day  is  most  apparent  among  the 
better  grade  of  horses,  and  we  are  forced  to  the  conclusion  that  th«ie 
horses  have  rapidly  decreased  in  numbers,  while  unsalable,  inferior 
sorts  have  increased.  The  period  of  low  prices  caused  men  to  sUy 
breeding  good  horses,  but  failed  to  stop  the  progress  of  the  8crut». 

THK    KXPOKT    TRADE* 

Almost  coincident  with  the  beginning  of  the  panic  of  1893,  n  nev 
force  began  to  operate  to  offset  the  disastrotis  conditions  of  the  hoisf 
market,  so  thiit  while  this  date  marks  the  }>eginning  of  the  sevor^ 
dow^nfall  in  prices,  it  also  marks  the  l»eginning  of  their  revival. 

The  World's  Fair  year  (181>3)  brought  to  the  United  States  atiiofig  ib 
visitors  those  whose  search  for  good  hoi*ses  for  export,  directed  tow«i< 
the  great  markets  of  th**  West,  M^as  to  be  the  rejuvenating  force  thA 
would  once  more  place  the  horse  in  his  rightful  jiositiori  as  a  reveuut 
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producer  for  the  farm.  The  effect  tif  the  denmnrl  they  created  was 
an  almost  iHstant  rise  in  prices  of  the  lK*ttt*r  gi-ude.^*  Inferior  sorts 
were  only  syiiipatlietically  affected,  for  it  is  not  proiitahle  to  ship  any- 
thing hut  ''  toppj' ''  anlmaLs.  The  growth  of  exports  was  tremendous. 
From  about  SjXMJ  in  181K3,  they  have  increased  fifteen  times  over  in 
seven  yearn,  aad  to  all  appearances  the  demand  ij<  by  oo  means  yet 
L^tinfied. 

The  exporters  entered  the  market  with  a  call  for  horses  of  definite 
qualifications  that  have  been  rigidly  adhered  to.  Reckless*  methods 
would  not  and  can  not  pay  in  supplying  this  market* 

The  following  statement  of  exports  for  the  fi^iical  yeara  1890  to  11>01, 
inclusive,  shows  an  enormous  growth:^ 

ErporU  of  honatfor  ihe  fiscal  ijcarB  1890  to  1901. 

1890 .%501 

1891 - .,     3,110 

1S92 3.226 

1893 2,967 

\m\. 5,246 

\my. 13,084 

1S96 25,126 

1897 39,532 

1898... ,.,... 51,  im) 

1899.. 45,77S 

irK)0* .,.,..,.,. ,,  64,722 

1901 82,250 

The  demand  for  so  iuuhv  auiTuals  fur  export  very  greatly  inereaaes 
competition,  and,  as  it  n^pn'setits  a  umeb  brotider  lie  Id  for  t!ie  market 
to  cover  than  formerly,  it  is  a  second  cause  for  the  apparent  scarcity 
of  good  marki'table  stock.  This  trade  is  the  m<^ans  by  which  surjdus 
stock  may  be  marketed  and  good  prices  maintained.  If  no  mr)re 
horses  are  produced  than  are  needed  for  our  own  uses,  it  will  generally 
happen  that  ihe  export  trade  can  not  exist;  for  hntne  buyers  can 
nearly  always  pay  better  prices  than  exporters^  atnl  it  is  easily  seen 
that^  when  the  supply  is  short,  a  strong  market  may  exist  independent 
of  foreip:n  deuiand.  Iiifonuation  received  within  the  la>jt  two  months 
indicates  that  such  coiulitioMs  are  largely  present  at  this  time.  There 
is  still  a  lai-ge  demand  from  abroad,  but  prices  have  risen  to  such  an 
extent  that  this  trade  has  been  very  much  diminished. 

*  From  report^M  ui  Bureau  *»f  Stjitintit's,  Treat*ury  Dejiartment. 

^Thc  shipmeiitrt  to  Africa  diiriitj?  liic  last  two  years  are  largely  reg[>onml»lp  for  the 
great  increiw»e  for  the  yeara  1900  and  lf)OL     This  is  shown  aa  folio  we: 

For  fiscal  year  endeii  June  30»  1H99... _.... 127 

For  ftHcal  year  ended  June  30»  1900 10,220 

For  fiscal  year  ended  June  30,  liiOl 37,405 

These  exjKjrt.H,  developed  under  aluiormal  eotiditiou»,  must  not  be  luokcHl  \\\Hxn  m 
permanent. 
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OHOWTH   OF  TB£   LOCAL   I>EMAN:n. 

Willi  the  growth  of  the  export  tradoy  the  great  increase  in  il 
demand.'^  of  tht?  local  imnket  hiirf  required  horses  in  large  number 
The  increase  of  population,  with  a  growing  love  of  a  good  horse,  an 
the  wonderful  growth  of  business,  call  for  many  moi'o  horses?  tha 
were  needed  for  .such  purposes  in  the  early  ^*90'8,'^  The  exactit 
nature  which  chameterizes  the  foreign  demand  is  also  coming  to  hel 
notable  feature  of  the  home  demand. 

Thi.'^    third   cause — the   local    (leumnd — conibhied  with    the    expol 
trade,  makes  a  broader  market.     UudoubtedlVj  there  are  as  mau 
horst  s  in  the  country  now  as  ten  years  ago,  though  perhaps  of 
inferior  quality,  but  relatively  there  is  a  great  ^scarcity, 

(SENKKAL   CONSIDERATIONS   OF   THE   MARKET. 

By  a  market  class  we  mean  the  demand  that  exists  for  a  horse  < 
certain  characteri.stics  delinitely  specified.     We  find  the  requiremeil 
that  certain  work  shall  be  done  in  certiii!!  ways.     This  requircisU  hor 
of  certain  size,  conformation,  style,  and  action,  and  Ijecomes  more 
exacting  as  time  goes  on  and  the  demand  for  such  a  horse  iticn^a'* 
For  this  reason  it  is  readily  seen  that  classes  on  the  market  at  one  til 
may  lie  cut  off  by  reason  of  a  change  in  the  kind  of  work  to  be  dc 
or  a  change  in  the  method  of  doing  It;  such,  for  instance,  as  the  si 
stitutiun  iif  t*k*ctririty  for  horses  as  a  motive  power  for  street  railwaj 
On  the  other  hand,  we  have  an  illustration  of  the  creation  of 
classes  in  tht'  opening  ui>  of  the  English  demand  for  the  omnibus  hor 
The  in(*reasing  tie  maud  ftu'  huuters  for  l>oth  the  local  and  export  tr 
and  the  lirisk  trade  in  polo  ponies  are  also  instaoces  of  such  conditio^ 
The  kind  of  work  and  the  manner  in  which  it  is  to  lie  done,  there^foli 
develop  the  buyer's  deitiands  and  thus  create  the  market  class, 

WHEN  WlLt.  A  UnHSE  SELL  WLLL? 

The  question  naturally  arises,  When  will  a  horse  sell  well  I  Tbi«j  U 
answered  in  describing  the  requirements  of  the  various  chisseg,  which 
is  done  elsewhere  in  this  bulletin*  An  aniuml  will  be  in  good  demand 
when  he  meets  the  qualitications  of  a  market  class;  the  more  cleat 
he  iloes  so  the  greater  demand  there  will  be  for  him  and  the  higl 
will  be  his  selling  price;  and  a  horse  that  goes  into  a  class  because 
breednr  was  successful  in  breeding  him  for  tliat  class  is  much  inc 
likely  to  sell  prolibibly  than  one  that  drops  into  a  class  as  the  result! 
an  accident  in  breeding,  handling*  or  litting  fur  the  market.  A  breec 
UHist  determine  for  himself  whether  he  can  produce  such  a  horse 
dispose  of  him  at  a  profit.  That  he  will  find  n  goo<l  demand  for  aiiiir 
of  the  right  type  is  quite  certain.  The  individual ity  of  thi*  horbo  hi 
self,  then,  will  indicate  his  class* 
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Before  takiug  up  the  details  of  the  varioii.s  classes  it  may  be  well  to 
consider  the  esseiitiaU  thut  all  classes  miiist  have — the  reciiiirenieiits  of 
a  drafttn*  as  well  as  a  coacher,  or  of  a  busiier  as  well  as  a  cob,  roadster, 
or  saddler. 

AOG. 

ilatiirc  and  well- broken  horses  are  always  the  best  sellers.  A  year 
or  two  spent  iti  waiting  for  a  liorsc  to  develop  and  educating  him  means 
an  expenditure  of  time  and  money  on  the  part  of  the  purchaser,  which 
iSy  as  a  rule,  undesirable  unless  the  horse  is  bouglit  specifically  for  the 
purpose  of  ritting  liini  for  the  lini.shf'd  market.  The  ideal  age  is  live 
years,  buyers  usually  purchasing  animals  ranging  from  five  to  eight* 
The  classes  vary  somewlxat  in  this  respect.  A  horse  intended  for  draft 
purposes  nuiy  l)e  marketed  soniewliut  sooner  than  a  luirness  l:orse  or 
saddler, 

BRKKDINii    AND  »Ex/ 

The  breed  to  whieh  a  horse  belongs  bus  \  ery  little  influence  on  his 
selling  price.  All  tliat  is  required  is  tlmt  he  be  a  good  individual  of 
his  class.  A  good  horse  always  sells.  Geldings  are  preferred  some- 
wliat  generally  to  mares. 

Color  does  not  ligurc  wo  strongly  as  many  would  lead  ns  to  believe. 
Almost  any  color  with  excellence  to  back  it  will  sell  well,  except  white, 
flea-bitten  gray,  '*  uiealy  *'"*  bay,  or  any  otiier  color  that  might  be  tenued 
*Svashed  out.''  Among  drafters  no  special  color  seems  to  have  pref- 
erence; with  harness  horses  and  saddler;^ j  baj^s,  browns,  and  chestnuts 
have  tirst  preferenee,  Imt  grays  and  lihieks  sell  readily  if  **good/' 
Well-matched  teams,  both  in  harness  iind  draft  classes,  usually  bring 
higher  prices  thnu  if  sold  singly. 

Condition  is  very  often  overlooked.  It  is  absoluely  essential  that  a 
horse  l)e  iu  good  conditit>n  (well  fed)  to  bring  what  he  is  really  worth. 
This  is  particuliirly  true  of  animals  of  the  draft  type.  Whether  it 
increases  the  animars  real  value  as  a  worker  is  not  necessary  to  con- 
sider. The  market  di^mands  high  condition  and  pays  those  men  well 
who  cater  to  it.  The  great  lack  of  condition  is  shown  liy  tbe  fact  that 
many  horses  are  sent  in  for  sale  only  to  be  reshipped  to  the  country 
for  further  feeding.  Condition  is  almost  as  essential  as  fat  on  a  steer, 
and  its  absen<'e  cuts  from  25  to  5<j  per  cent  from  the  selling  price  of  a 
a  horse.  The  requirements  of  the  market  in  this  line  are  well  worthy 
of  notice. 
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nisrosiTioy  and  intelligbnck. 

Every  class  calk  for  an  animal  of  intelligence  and  good  di^sptis^ition^ 
willinfj  to  pull  at  a  good  rate  or  set  a  fa**!  pace  on  the  driveway,  and 
capable  and  eool-hended  in  an  emergency*  The  use  of  horses  on 
crowded  streets,  often  among  large  numbers  of  pedestrians,  make  the 
latter  particuhirly  essential.  The  need  of  these  qualifications  is  more 
miportant  in  some  classes  than  in  others* 

TJIE   MARKET    HOBSE   IN    DETAII*. 

The  most  imix>rtant  reiiuireinent  of  a  market  horse  is  •\serviceable" 
soundness;  that  is,  he  must  have  no  chronic  disease  that  will  unfit  him 
for  work  of  a  general  nature*    lie  must  be  sound  in  wind  and  in  Itnib^ 
able  to  do  a  reasonable  amount  of  work  without  undue  fatigue  or  pre- 
mature breakdowns.     The  majority  of  the  horses  sold  from  a  grent 
market  go  to  the  city  tnule  and  are  compelled  to  do  their  work  on 
hard,  unyielding  pa\  ements,  pulling  heavy  loads,  or  developing  speed 
that  is  an  even  greater  strain  on  the  feet  and  Iegs»    The  average  peritxl 
of  usefulness  on  cit}^  streets  of  a  horse  that  was  sound  at  the  stait  i,^ 
not  mole  than  five  years,  and  it  is  manifestly  evident  that  this  time  will 
be  materially  decreased  if  he  l)egins  this  work  in  an  unsound  condi- 
tion,    Broken  wind,  sidebones,  unsound  hocks,  and  all  the  various  other 
ills  that  a  liorse  is  heir  to  should  be  strenuously  guarded  agninst,  ft» 
they  greatly  diminish  his  value* 

COKroRMATlOK. 

The  next  requirement,  then,  is  a  confonnation  that  will  enable  an 
animal  to  do  hard  work  witli  a  minimum  of  wear,  and  give  him  the 
longest  possible  period  of  souudncMS,  Special  emphasis  should  lie 
placed  on  the  foot^  which  should  be  of  medium  size,  with  liard  and 
dense  horn,  plenty  of  height  to  the  heels  and  plenty  of  room  between 
them,  a  large  elastic  frog,  and  a  nicely  hol!owc<l  sole — in  short,  a  sound* 
duniblo  foot.  The  pastern  slopes  well,  corresponding  to  the  slope  of 
the  shoulder*  These  conditions — with  tlat,  fully  developed  muscles, 
strong,  clean  cut,  well-developed  joints,  strongly  supported  knees  and 
hocks,  clear,  clean-cut  tendons  standing  well  out  from  the  leg,  and 
dense  bone  of  a  quantity  sufficient  to  sustain  the  weight  of  the  horse— 
win  give  a  limb  well  calculated  t«i  withstand  rlie  wcsir  sind  h  .n  t^f  a 
city  pavement. 

Joining  the  fore  and  hind  quarters  we  must  look  lor  a  dcep^  fairly 
wide,  and  compact  middle  piece,  witli  ample  room  for  chest  organs, 
and  no  pinching  at  the  waist.  Too  much  width  should  bo  avoided,  as 
the  action  of  the  forelegs  is  almost  sure  to  be  bad  with  such  a  coa- 
formation.  A  short  back  is  generally  sought,  especiallv  one  which 
shows  the  least  possible  amount  of  space  Ix'tween  the  last  ribs  and  llie 
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Ips,  giving  a  ^'clo.so  ooupled''  horse.  This  is  ahnu;^  as  (^HHoiitial  h;s  a 
sound  foot.  A  long,  loo-sc-rilihcd,  open-jointed,  wn,sp-wui^tod  animal 
is  espcciaUy  to  bo  avoided.  Such  a  confonuation  indicates  lack  of 
strength  and  forecasts  an  oarly  lireakdown,  Th(*  shauldev.s  shouhl  l»e 
deep  and  f^mooth,  and  hind  quartern  deeply  nm^icled,  wide  and  well 
rounded.  A  sloping  rump  U  always  unsightly  and  detract:*  Ixjth  f roui 
the  use  and  vahie  i4  the  horse,  for  it  ntands  to  rea.son  tliut  such  a  eon- 
formatiou  can  not  furnish  the  same  amount  of  nui^cle  that  a  nicely 
rounded  one  can.  The  tail  should  bo  set  high  and  smartly  carried* 
Prominent  shoulder  points,  hips,  and  huttwks  are  objectionabhs 

The  neck  should  be  clearly  outlined,  of  moderate  length,  and  well 
muscled,  with  a  good  crest.  The  head  &<hould  be  clean-cut  and  of 
moderate  length,  with  a  mtber  small  ear,  nuirh  luTutUh  and  fulliK'ss 
of  forehead,  a  large,  clear,  full,  intelligent  eye,  and  a  wide-tJi)eu  nns- 
tril,  i^ihowing  good  lung  power  and  consequent  stamina.  The  mouth 
should  be  of  good  siz<%  with  sound  teeth,  and  liriii  lips  of  medium 
tliickness. 

Over  all  tlii^se  must  be  an  al»un dance  of  iimsele  laid  on  smoothly 
and  nicely  rounded.  Quality  is  highly  essential,  and  the  uiistake  of 
growing  size  without  it  will  lie  found  expensive,  A  close  connection 
between  quality  and  stiunina  is  very  clearly  rect»gnized  by  horsemen. 

HORSES    FOU    J>KAI'T^. 

Any  burse  the  puipuse  of  whicJx  i«  to  draw  large  loads,  wbtither 
at  the  walk  ur  trot,  may  l>e  sptvken  of  as  a  ''horse  for  draft.''  Com- 
luou  usage  has  fixed  the  tenu  ''dnift'"  on  burses  of  sfjecitied  weight  and 
size,  but  there  are  other  classes  on  the  market  whose  conformation  h 
wluit  has  couje  to  be  known  as  the '* draft  furni,'' l>ut  which  differ 
from  the  drafter  in  the  matter  of  size  and  weight  and  the  manner  of 
performing  their  work.  The  drafter  proj»er  works  always  at  a  walk, 
while  other  classes  o(  horses  of  draft  type  do  their  work  mainly  at  the 
trot.  As  we  go  along,  th**  close  rrhitiousbip  between  the  dilterent 
classes  of  this  group  should  be  noticed,  for  it  is  one  of  the  most  inter- 
esting and  instructive  features  of  the  nmrket. 

THE   DHAFT    HOIISK. 

*9/^t  ff/tJ  ^/vv////^~Tbe  weight  that  will  characterize  a  horse  as  a 
drtifter  will  be  that  al»ove  which  he  can  not  work  at  the  trot  without 
waBt€  of  eflort  and  horsellesh  and  Iwlow  which  he  can  work  more 
economically  by  hauling  smaller  loads  at  increased  speed.  This 
w^oight  is  pretty  generally  conceded  to  1x3  1,600  pounds  in  fair  flesh. 
T4ie  height  of  a  drafter  will  vary  from  15.3  hands  for  the  smaller  sorts 
to  17.2  hands  for  liorses  of  great  weights. 

The  importance  of  weight  in  a  drafter  must  not  be  overlooked.  Hia 
purpose  is  solely  that  of  heavy  work,  pulling  great  loads  at  the  walk, 
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ami  to  f  alfill  this  requirement  most  perfeetl}'  tho  first  essential  is  weight, 
with,  of  courj?e,  proportional  ^ize.  Without  weight  the  immense  loads 
thut  are  to  be  hiiiiled  over  our  citj^  streets  could  not  be  moved,  and 
careful  observation  of  the  average  priees  has  shown  that,  other  thinp 
beinjyf  equal,  draft  horseflesh  in  worth  about  ^25  for  every  additional 
hundred  pounds  it  ean  show  over  l,6iH>  pounds**  It  is  al^o  esseutial 
that  as  much  i\h  possil>le  of  this  wei^'ht  bo  bone  and  musele*  Though 
many  liuyers  unquestionably^  demand  fat,  and  the  truth  is  that  ahorse 
ean  not  sell  for  a  eredital>le  priee  unless  fat,  the  effective  value  of  a 
horse  as  a  worker  should  not  be  lost  sight  of. 

ConfiirmattfUu—liiH  eonforuiation  should  enable  the  animal  to  make 
his  weight  as  effective  as  possible,  and,  at  the  same  time,  assure  a  rai* 
sonably  long  period  of  usefuhiess.  For  this  purpose,  he  must  havei 
rather  short,  heavy  neck  and  a  shoulder  slopiuc^  enough  to  take  the 
colhir  well,  but  not  so  straight  as  to  cause  a  *'po9t  leg**  and  bring 
about  premature  unsoundness.  The  back  should  be  short,  well  mm- 
cled,  and  strongly  coupled  to  the  hind  quarters,  which  should  be  nicely 
roundedj  smooth,  aud  plentifully  supplied  with  muscle.  Particular 
attention  should  be  paid  to  the  hock*  The  let^^s  must  be  modonitelr 
.short  and  have  a  supply  of  bone  sufficient  to  support  the  weight  and 
work  of  the  animal,  and,  of  course,  must  bo  sound.  A  short  leg",  witli 
low-set  knees  and  hocks,  is  one  that  will  stand  wear  and  tear  and  un^iiially 
goes  with  a  strong,  closely  coupled  l>ody.  Head  and  ncek  should  he 
proportionate  to  the  size  of  the  horse.  The  whole  appearance  should 
be  massive. 

Actum, — Tlic  action  of  the  driver  is  eon  fined  almost  exclusively  to 
the  walk.  For  this  reason  the  walk  is  of  vital  importance.  Kiipidity 
of  step  and  lengtli  of  stride  enal*le  him  to  cover  considerable  ground 
in  the  letist  possible  time.  Straightness,  smoothness,  regularity,  and 
lai'k  of  friction  enalde  him  to  do  this  with  the  least  possible  wc*r 
and  injury  to  liinis^^lf.  Thi-  trot  should  possess  all  the  merits  of  the 
walk. 

DeviO/tid* — Hoiijos  of  this  description  aie  in  strong  demand  for  use  in 
city  streets  of  America  and  Europe.  The  great  i>acking  house>%  brew- 
ing companies,  wholesale  houses,  and  heavy  dray  and  ti-an:ifer  comjia- 
flies  bu3^  this  class  of  horse,  differing  slightly  in  weight,  according  ta 
the  purpose  to  which  it  is  to  be  put  or  the  desires  of  the  purchaser. 

The  rougher,  plainer  drafters  are  used  fur  the  coarser  work  of  the 
cities,  where  the  style  of  a  team  is  of  no  particular  importance  to  its 
owiun-.  The  lumber  trade  takes  such  a  horse,  often  buying  ftuimab 
that  are  blemished  or  even  unsound. 

The  horse  used  for  the  American  city  trade  iju  also  in  strong  ileinitiid 
for  the  export  trade  to  England  and  tiio  Continent 
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THE  LONDON    VANNER. 

The  liorsi^  known  in  England  as  a  van  horse  is  very  lar<5ely  pur* 
•chafed  on  the  Amerirun  markets.  He  is  simp!}"  a  ^ood,  *'toppy" 
American  drafter,  such  as  has  already  been  described,  weigh incr  from 
1,600  to  1.800  pounds,  and  standing  from  1^>  to  16.2  hands,  with  a 
strongj  compact  bod}'  on  .short,  strong  legs,  with  soiincL  healthy  feet. 
He  is  used  to  dniw  heavy  dmyg,  vans,  etc* 

THE  SCOTCHi  OR  GLAHGOW,  VANNEK. 

This  horse  is  about  the  same  as  the  English  a«  to  weight,  though  he 
may  be  lighter,  and  is  more  upstanding— that  is,  on  longer  legs.  His 
work  is  the  same  as  that  of  other  elasses  of  hurs<^s  intended  for  mofh-r- 
ately  hea\'y  city  work. 

The  horse  that  the  Englishmen  term  u  "'cart  horst* "  is  **xtremely 
rare  on  the  American  market,  and,  when  found,  not  always  of  the 
best  quality.  He  should  stand  10.2  to  IT. 2  hands,  and  weigh  2,000 
pounds  and  upward, 

THE    EXPRESS    HORSE. 

After  the  drafter^  the  remaining  classes  of  the  draft  type  arc 
distinguished  by  the  fact  that  their  work  is  done  ahnost  exclusively  at 
the  trot.  The  tirst  of  these  is  the  expresser.  This  is  one  of  the  best 
and  highest  el  asses  on  the  market  so  far  as  individual  excellence  is 
concernetb  tmd  horses  that  lill  the  requirements  are  always  in  demand 
at  Citron g  prices.  An  expresser  is  the  best  finished  of  all  of  the  minor 
draft  classes. 

Shtf  and  weight. — Tlie  size  and  weiglit  vary  somewhat,  as  a  matter 
of  course,  but  as  a  general  rule,  an  expresser  stands  from  15.2  to  IG 
hands,  and  weighs  from  1,250  to  1,500  pounds,  or  even  more,  the 
weight  varying  with  the  kind  of  work,  wagon,  etc.,  to  w^hich  a  horse 
is  to  be  put.  In  some  cases  a  team  hitched  to  an  express  wagon  will 
be  seen  show  ing  all  the  characteristics  of  the  true  drafter,  but,  as  a 
rule,  these  horses  are  for  heav}'  dray  work,  and  are  not  looked  upon 
a  s  re  p rese  n  ta  1 1  \'e  e  x  p r esse  rs. 

Confonnat ton, —Th^  most  pronounced  t3'pe  of  expresser  Is  a  rather 
up.^tanding  horse  with  strong,  closely  coupled  body,  considerable 
width  of  chest  and  hips,  sound,  clean  limbs,  and  particularh'  sound, 
healthy  feet.  Special  stress  is  placed  on  the  health,  quality,  and  con- 
formation of  the  fot>t.  Excepting  the  class  following  (the  hussers) 
no  class  of  draft  type  has  to  undergo  the  same  amount  of  strain  on 
the  feet  as  the  expresser.  Hauling  a  loaded  wagon  at  the  trot  soon 
tells  on  any  but  the  best  organs  of  locomotion. 

When  an  expresser  is  suid  to  lie  upstanding  the  inference  should  not 
be  that  he  is  what  c<mld  be  denominated  '*legg3\'''  This  extreme  is 
to  l>e  absolutely  avoided,  and  as  between  the  tw^o,  a  horse  with  short 
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legs  is  much  preferable.  Buyers  demand  a  sensible  medium.  The 
*most  striking  features  in  the  conformation  of  an  expresser  are  (1)  hia 
liij^'b  finish  with  coasiderable  weight — '*a  draft  horse  with  coach 
finish"^ — and  {2)  his  rather  upstanding  appeai-ance  as  compared  with 
other  draft  classes. 

Action. — Mh  wcH'k  makes  the  trot  of  an  expres^ser  his  most  unjx>r- 
tant  gait.  It  should,  above  all  things,  he  straight,  frietionless,  n» 
smooth  as  possible,  and  quick  and  regular*  The  walk  muj^t  he  simi- 
lary  developed. 

/M}jumd.^Th€i  express  companies  constitute  the  ruling  factors  in 
the  trade  for  this  class  of  horses,  but  other  lines  of  business  that 
require  an  extra  good  light  delivery  horse  find  in  tJie  exprev-^ser  such 
an  animal  as  they  desire.  The  lighter  teams  of  the  packing  companies 
are  heavy  expressers,  weighing  from  1,450  to  1,550  pounds. 

Fire  companies  buy  horses  very  much  after  this  type,  get t big  a  somo* 
what  *'toppy''  animal  that  shows  much  intelligence  and  courage. 
Police  horses  come  from  somewhat  similar  sources* 

ENGLISH   TVPES. 

Much  is  heard  of  English  "vlight  vaniiers *^  ^nd  *' parcel  carters." 
These  are  sun  ply  the  English  foiins  of  what  we  cull  expresscrs, 
changed  somewhat  to  conform  to  English  requirements — that  is,  with 
legs  as  short  as  possible.  The  two  names  are  used  for  practii*ally  the 
same  class  of  horses. 

THE   O^fMHlH    ffORSE» 

StBe  and  irelght.—Ji  typical  busser  stands  from  15,1  to  15.3  band^. 
and  weighs  from  1,*200  to  1^401)  pounds, 

Cfmformafum, — In  form  he  is  a  compact,  ragged  little  horse  with 
all  the  characteristics  of  the  true  draft  type,  set  on  short,  strong  legs, 
with  ample  hone,  more  or  less  feather,  and  sound  feet.  He  should 
carry  a  fairly  high  head  and  show  some  style. 

Action, — The  work  of  thl>  class  is  performed  almost  wholly  at  tbe 
trot,  and,  accordingly,  we  will  look  for  a  horse  that  is  a  **^ straight 
line  mover*' — that  is,  straight  and  true  in  movement.  He  should  hav»> 
plenty  of  activity,  with  a  moderately  attractive  action,  but  especially 
with  a  trot  that  is  quick,  straight,  elastic,  and  smooth — a  true,  fric- 
tion less  gait. 

Demand, — These  horses  are  used  in  large  numbers  on  the  streets  ef 
foreign  (especially  English)  cities  to  draw  the  onuiibuses  that  are  a 
common  means  of  transportation.  Some  are  eni ployed  in  the  trade  of 
American  cities  demanding  a  light,  stock}',  active  horse  for  miscella^ 
neous  purposes.  He  tills,  to  some  extent,  the  c^U  for  a  general* 
purpose  hoi-se,  but  he  should  not  be  confused  with  the  horse  quott^i 
as  '^general  purpose ""  in  market  reports.  The  prices  that  bussersare 
bringing  .show  not  only  the  strength  of  the  demand  but  the  conipaiu* 
ti\  cly  i?mall  supply. 
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Tmmmer8  are  very  little  different  from  bus^erg,  except  that  tliey 
are  rather  plainer,  an  inch  or  two  smaller  in  ^ize,  and  corre^spondingly 
lighter,  but  they  should  have  as  much  weight  as  poasible  for  their 
height.     The}"  are  used  on  the  tniuiwayn  of  European  eities, 

™  ARTILF.ERY    HOB^eS. 

■  Contracts  for  hordes  for  the  army  artillery  service  often  give  an 
outlet  for  .small  horses  of  the  dmft  type  weighing  from  1,101)  to 
1,250  pounds.  They  are  not  of  any  particular  line  of  breeding,  being 
often  of  the  blooil  of  the  liglit  breeds,  but  they  must  till  very  exaet 
requirements  to  be  aecepta!ile,  Two  classes  are  geuemlly  reeognized, 
one  for  light  and  the  other  for  heavy  artillery*  Quite  hirge  numbers 
are  purehased  for  use  in  the  British  army,  a  horse  answering  the 
description  of  a  light  pareel  earter  1km ng  taken  for  this  pur^xise. 

The  speeiHeations  herewith  given  for  the  Uaited  States  artillery 
horse  will  be  seen  to  be  those  of  au  expresser  without  the  weight; 

i(  Article  1142,  United  State?  Army  KegulatioriB,  190L) 
The  ardllerj'  horse  m  required  for  quiek  draft  purposee^  and  should  move  the  car- 
Ige  ordinarily  by  weiitrht  thnnvn  in  hi  tin*  collar  rather  than  by  mu(*cular  exertion, 
The  animal  must  be  sound,  witttout  blemi.sh  t»r  defect^  well  bre^l,  of  a  kind  di^jo- 
eitioii,  and  free  from  vieiou5  habits,  a  s*|nare  trotter,  well  broken  to  haroejiS  and 
gentle  under  the  Kiddle,  with  easy  mouth  and  gait,  and  with  free»  prompt  action  at 
the  walk,  trtjt,  and  jyallop,  ami  otlierwiBe  to  corifonu  to  the  followtug  description: 

A  gel<bng  of  uuiforin  and  lianly  t-olor,  in  goml  condition,  from  15}  to  16  hands 
hi^hi  weight  of  tlie  lead  horse  not  Ighs  than  1,050  pounds  and  that  of  the  wheel 
horse  not  more  than  1,200  pounds;  from  5  to  B  years  old,  head  and  ears  small,  fore* 
heaii  broad,  eyes,  large  ami  prominent,  vision  perfect  in  ever\'  re^iiect;  chest  full, 
broad,  and  «b*ep;  fore  Ie*;s  i«traij^ht  and  standing  well  under;  shoulders  euilicienlly 
broail  to  support  the  collar^  but  not  too  heavy;  Imrrel  large  and  increasing:  from  girth 
toward  tlank;  withers  elevated;  hac?k  short  and  isitraight,  with  broa<l,  deep  loin>*,  gbort 
coupled  with  Folid  hind  quartei-s;  hocks  well  bent  and  under  the  liorse;  pasterna 
plant! ngf  and  feet  sound  and  in  good  order.  Long-legged^  loofle-jointed,  long-b<:idie<i, 
and  narrow-chewed  horses^  as  well  a;?  those  which  are  restive,  vicious,  or  too  free  in 
harness,  or  which  do  not,  ujion  rigid  iiii^poction,  iiu»et  the  above  requirements  in 
©very  respect  will  be  rejet^ted. 

ItOR8E8    FOR   HARNESS   AND  SADDLE, 

In  t-iikin^  mi  the  rhvss  which^  exoludiiig  ravalrv  htir^es,  might  l>o 
teriiiod  ''pk'a.sure  horHas,"  hi  con tra8t  with  the  prev  ioiLs  group,  the 
clas!=ies  whicli  are  used  almost  exclusively  for  basincss  purpoHCs,  we 
come  to  the  hor-se  that  bring-s  by  fur  the  hlghe^t  injirket  prices  when 
of  a  high  degree  of  exeellonce,  hut  whose  hreediuj,'  h»,s  been  attended 
with  more  disastrous  fa i hires  than  any  other;  the  horse  that  i^  the 
enuoblenient  of  every  e^piine  virtue  when  it  approiichen  perfection 
ftiid  that  is  the  euibodiuient  of  useleasness  aud  insignlHeance  when 
poor.     More  'Hiukering^'  ha.s  been  done  with  trotfuit^s  coach,  and 
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Thoroiigbhred  l>lood  thait  with  any  other,  and  it  Ls  safe  to  w 
the  uniiitolligent,  indlscrimintito,  and  improper  iLse  of  sires  of  these 
light  1>reedti  has  had  more  to  do  with  the  development  of  an  tinstghtk 
mu.ss  of  scrub  hor,sc  ^toek  than  any  other  cause. 

Stand  hy  the  auction  ring  of  any  great  hori>e  market  and  observe 
closely  the  horses  that  fail  to  bring  prieea  sufficient  to  cover  cost  of 
production.  In  ih(^  great  inajority  of  cuses  trotting  Idood  predomi- 
nates  if  ariy  breetllng  at  all  is  notieeable*  Ask  a  dealer  what  U  the 
breeding,  if  any,  of  most  of  the  large  nuniliers  of  the  unelasAidivi 
horses  on  tlie  murket,  liLs  answer  will  !>e:  '"Trotting and  coaeh  bloiid." 
This  is  not  beeause  draft  blood  is  more  valuable  or  that  the  blood  of 
the  light  breeds  U  not  wanted,  for  the  great  cry  of  the  iimrket  at 
present  is  that  good  drivers  and  saddlers  are  extri»nrely  seiiree.  It  h 
because  perforinaiiee  and  Mtyle  are  nuieb  more  diflieult  to  a<'<juire  in 
breeding  than  .size  and  weight.  It  is  because  men  with  a  faseinatioii 
for  the  ra(*o  track  attempt  to  produce  trotters  without  the  6lightt*5t 
leg-jird  fur  iiatui'c's  laws,  and  no  disappointment  or  faihire  seems  suf- 
licient  to  bring  theni  to  realize  their  folly.  Breeding  to  a  trotter  with- 
out system  and  study,  but  only  in  the  hope  of  getting  a  speedy  foul  :v* 
a  possibility  or  an  accident,  is  'Splaying  with  (ire/'  The  breeding  of 
light  horses  requires  not  only  a  considerable  amount  of  capital^  but 
demands  a  knowledge  of  horses  of  the  very  highest  order.  It  necessi* 
tites  concentration  of  etlort  and  yeiirs  of  waiting  and  planning.  It  is 
not  every  man  that  brings  such  qualities  to  bear  when  be  take^  i 
1,600-pound  draft  marc  to  a  1,200-pound  harness  or  saddle  stalling, 
and  it  is  largely  because  of  this,  and  not  on  account  of  the  T»r»M' '- 
themselves,  that  so  many  poor  horses  are  forced  on  the  market. 

A  high-class  roadster,  coacher,  or  saddler  is  by  far  the  most  drtiicuit 
horse  to  produce  that  the  market  calls  for.  In  addition  to  careful 
plans  of  breeding  and  !dgh  individual  excellence  in  the  reisutttitig 
progeny,  a  course  of  handling,  uianuering,  and  training  must  Iks  pur- 
sued before  the  horse  will  figure  as  a  really  niarketatde  animaL 

These  facts  must  be  thoroughly  understood  if  a  man  would  1»rerd 
light  horses  for  market. 

Three  pretty  well  de lined  classes^  each  with  sevenil  sulK-la8^e^  of  mor0 
or  less  distinct  demarcation,  make  up  this  type.  Si>eaking  of  the  group 
as  a  whole,  we  tind  that  all  the  virtues  of  which  a  horse  is  posseA^ied 
must  1m3  found  in  this  animal.  The  higher  grades  must  l>e  jK^rfiH:tij 
sound  in  wind  and  limb,  free  from  Idemishes  of  any  kind,  and  esLiretnely 
stylish  in  appearance.     Disposition  and  education  are  v^ery  ii  nt; 

the  uses  for  which  he  is  intended  and  the  conditions  surrou  _  ^am 

retpiirc  that  he  be  kind,  gentle,  cool-headed  in  emergencies,  and  w»D 
mannered,  yet  full  of  spirit  sind  energy. 
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DEIVUBS. 

Si^e  an d  wek/It t .  — Th v  ty \nvi\\  road B tv r  ^ in n d s  f rani  1  Tk  1   to  15.3 
laiidn  high  iind  weighs  from  l*5t)  to  1,150  pounds. 

Cim  format  ion. — We  note  now  a  very  radieiil  difference  from  the 

leavj  horse.     The  roadster  is  more  upstiindin^,  not.  so  wide,  and 

entirely  lacks  the  miissiveness  of  the  dnifter,  but  is  deep  of  chest  and 

[middle.     In  extremes  of  roadster  form,  especially  when  in  nicing  eon- 

l^ition,  there  is  a  prominent  appearance  of  angnlarity  that,  though  not 

Wmpleasing,  is  a  sharp  iont rast  botii  to  the  form  of  the  drafter  and,  a.s 

irill  be  shown  later,  to  that  of  the  coacher. 

It  is  highly  essential  that  feet  and  legs  }>e  not  only  sound,  but  of 
that  correct  conformation  that  will  prevent  ujiHoundness  to  the  greatest 
pos.sible  extent.  The  pasterns  nliould  l»e  sloping  and  strong,  and  the 
BhoLilder  deep  and  nloping  and  extending  well  intt^  the  liack.  The 
rithers  are  high  and  sharp,  the  back  strtmgly  nuiscled,  short,  and 
ilosely  coupled,  and  the  hind  quarters  long  and  heavily  muscled.  The 
)ncs  from  elbow  point  to  kneo  (forearm)  and  from  stifle  to  hoc^k  (leg) 
loiihl  ho  neai'ly  twice  as  long  as  the  cutukhi  bones  in  their  respective 
ibs^  thus  giving  long  leverage  and  muscles  that  are  long,  and  there- 
^re  quick  to  resjmnd,  and  placing  the  fulcrunis  of  these  levers  close 
the  ground,  giving  streagth,  steadiness,  and  poise.  The  neck  should 
of  medium  length*  to  long,  smoothly  joined  to  the  shoulder,  and 
learly  detiued,  with  a  clean-cut  throatlatch.  The  head  should  be  fine 
id  clean -cut,  with  an  erect,  neat,  medium  sized  car,  a  fidl,  clear  eye, 
full,  good-sized  nostrils.  Stamina  is  an  essential  of  this  class,  and^ 
an  indication,  a  high  degree  of  f[tmlitv  will  be  looked  for. 
Act  km, — There  are  two  opinions  prevalent  in  the  market  regarding 
ie  trotting  action  of  a  roadster.  One  places  more  emphasis  on  its 
>p roach  to  the  extremes  of  coach  action,  while  the  otlier  regards 
toderately  high  action  as  essential,  but  docs  not  carry  it  to  the  point 
tiere  speed  is  sacriliced.  This  latter  idea  carried  out  will  develop 
le  long,  leachy  action  that  tends  to  increased  speed;  it  will  develop 
class  of  hfjrscs  that  will  closely  approach  the  true  trotter  and  will 
1  the  same  time  be  less  wearing  on  the  horse.  The  former  will  branch 
.IB  in  an  entirely  different  direction,  with  the  coach  horse  as  its  ulti- 
I  ate  end,  and,  if  much  speed  is  also  prcsetit,  will  entail  a  severe  strain 
I  the  horse.  In  other  words,  as  Iwtween  action  and  speed  in  a  road- 
fer  at  the  trot,  some  will  place  more  importance  on  action,  while 
iers  will  seek  to  develop  speed,  and  will  buy  accordingly.  As  a 
ister,  stric^tty  speaking,  is  a  horse  whose  pur|X)se  is  to  draw  a  light 
on  the  road  at  a  fairly  high  mte  of  speed  for  a  considemble  length 

It  is  ques^tioned  liy  f^ornl  judges  and  expert  buycrH  whether  it  ii  pownible  to  get  a 
^k:  too  long  in  a  horse  r>f  any  clastt. 
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of  time,  the  lattor  idea  in  technirally  ruore  nearly  eon  eft.  All-iiround 
and  not  extreiiie  action  is  desired.  It  must  be  prompt,  straight,  and 
frictionlet*rt,  whether  at  the  trot,  the  pace,  or  the  walk. 

Demand, — Roadsters  arc  in  demand  for  city  or  country  use,  and  for 
any  purpose  where  a  horse  'm  wanted  for  fast  drivnug  to  a  light  road 
wagon  or  run-alx>ut, 

Thi  Slntidarfi'hn'fi  hurxe. 

She  and  v^eight. — The  Standard-bred  trotter  or  pticer  ia  the  horse 
of  the  foregoing  clanhi  more  highly  ^peeialized  aud  always  eligibte  to 
regis^try  in  the  trotting  register. 

Ctinformatftm. — This  shows  the  extreme  of  speed  production,  and 
ia  the  result  of  yearn  of  breeding  for  the  sole  purpose  of  increiuied 
speed.  It  is  the  roatkter  type  carried  to  the  furthest  known  limit* 
A  better  description  of  the  ty|>e  was*  never  made  than  the  one  com- 
fiarmg  the  conformation  Ui  that  of  the  greyhound. 

Aet'tmi. — ^The  sole  purpose  of  action  in  the  Standard- bred  horse  b 
^or  the  develupmcnt  of  the  gri^atest  speed   with  the  least  posf^ible 

tpendiLure  of  energy »     The  m<xst  imjx^rtant  e^^entiab  are  atnii^t- 
smoiUhuess,  and  reach. 

DemmuL — Eligible  trotters  and  pacers  are   in  demand  for  inicii 
pui'pojies,  both  amateur  and  professionaL  and  for  the  breeding  stud. 

rOArHEiu'*, 

The  eonnectioii  l>etw  een  the  coach  horse  and  the  roadster  is  ext 
clot^,  the  differences  lietween  the  two  groops  being  chiefly  thaae 
coviformation  and  action. 

8i^&  ^^nd  vyelght, — A  typical  coach  horse  stands  15.2  to  16   baB 
and  weighs  from  1,1W  to  1.250  pounds. 

ConfijrtHatiot^,—X  coacher  is  consideratdy  heavier,  .smoother,  an 
more  compact  than  a  roadster.  The  conditions  of  his  w*ark,  of  i^ourse, 
require  soundness  as  an  absolute  essential.  His  legs  are  dean  cut 
and  well  muscled,  with  sloping  pasterns  and  shoulders;  the  tiack 
short,  closely  coupled  to  the  hind  <|uarters,  and  smoothly  mu.«tcletL 
The  hind  quarters  are  well  packed  with  muscle,  smooth,  and  rounded, 
not  straight  and  angular  as  in  the  roadstc^r.  A  smooth,  well-filled, 
evenly  rounded  quarter  is  regarded  with  much  favor.  The  tail  shotild 
be.  set  well  up  and  carrii'd  high.  In  the  shoulders  the  same  points  of 
smoothness  and  lack  of  angularity  are  required.  The  withers  sbautd 
be  high  and  thin,  the  neck  smoothly  joined  to  the  shoulders,  fonf 
and  clean,  with  a  full  *crest,  the  head  fine  and  of  medium  size,  with 
tine  ears,  a  full,  clear  eye,  and  large  open  nostrils. 

Qualit3'  is  a.s  hiiportant  in  the  coafber  as  In  the  roadster,  and  for 
Bimilar  reasons. 
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Acium, — Conformation  ami  action  areHhsohitely  os.s«*iitial  to  a  coach 
hor^c  and  to  ojirh  otlwu-;  that  is,  a  horsi*  can  not  lay  cluim  Uy  merit  a?* 
a  coarljur  unless  Ll*  has  Imth  of  these  (iualiiic4itions.  Proper  confor- 
mation should  Krst  be  present,  for  then  the  animal  may  l>c  trained  to 
avt  fuitJy  well,  hut  if  a  fine  actor  is  roiicrh  and  "weedy"  in  make-up 
no  amount  of  feeding  and  cure  can  i^ivo  him  form  and  style, 

In  discussing  the  coach  action  the  nece^ssity  for  the  legs  to  he  moved 
straight  and  true  is  perhaps  the  first  thing  to  be  cnnsidcred,  for  the 
extreme  flexing  of  the  legs,  especially  at  the  knees,  makes  it  all  the 
more  difficult  for  the  hf>rsc  to  move  them  in  a  straight  line,  and  thua 
increases  the  danger  of  injury  to  himself  hy  interfering,  to  say  noth- 
ing of  the  unsightline.ss  of  faulty  action.  The  fore  legs  are  flexed  atJ 
high  as  pos4sihle  and  the  feet  extended  with  a  sort  of  roti^ry  motion 
that  is  very  ditferent  from  the  \i>n^  reach  of  th*»  roadster. 

The  most  ditlicnlt  action  to  acquire  is  at  the  hocks.  That  of  the 
knees  may  be  developed  by  ti*aining  and  ,shoi'bjg,  but  high,  elastic 
hock  action  is  well  nigh  a  hopeless  projKisition  unless  bred  in  the  horse. 
It  may  be  easily  inferred  that  it  is  far  less  common  than  tirst-rate  knee 
action.  The  hocks  should  be  flexed  without  any  deviation  from  a 
straight  line,  the  feet  carried  in  much  the  same  manner  as  in  front 
and  placed  directly  in  front  of  their  former  positions,  with  as  little 
jar  as  possible.  At  all  times  a  coacher  must  "'  keep  hia  legs  under 
him.*^  He  does  not  extend  himself  as  a  roadster;  there  is  not  the  long 
reacdi  in  front  nor  the  swing  behind. 

A  moderate  degree  of  speed  always  givers  abided  value  to  a  coach 
horse,  but  much  speed  is  not  only  not  absolutely  neccasary,  but  is, 
according  to  the  tjaturc  of  things,  usually  out  of  the  question.  Much 
of  the  energy  of  the  horse's  eiioii;  is  expended  in  lifting  his  feet  as  high 
aspos.^*ible,  and  the  ccnnbiuation  of  tliis  efl'ort  with  that  of  speed*muking 
reach  is  asking  imy  much  of  a  horse,  us  it  entiiils  so  great  an  amount 
of  wear  on  the  animal  organism  that  it  would  soon  gi\  c  way. 

While  a  coacher  must  be  thoroughly  sound,  lie  is  not  reriuired  to 
have  the  great  speed  jxjwers  or  endurance  of  thi*  roadster.  Short  dis- 
taticBB  only  are  expected  of  him  at  a  rate  of  fromfJ  to  10  miles  an  hour. 

Demand. — The  demand  for  a  stylish  animal  fur  cit\^  driving  takes 
all  the  available  hur.Ncs  that  come  to  the  market.  Some  are  exjx)rted, 
but  the  foreign  demand  has  comparatively  little  effect  on  thi.^  class. 
The  demand  from  the  American  cities  is  strong,  the  only  complaint 
being  that  the  right  kind  of  hoi'ses  are  extremely  dilhcult  to  find. 

Size  andwctyld. — A  typical  cob  stands  about  15.1  bands  and  weighs 
from  1,000  to  1,050  pounds. 

Co7ifannai'fon*~--l{  anytJimg,  the  cob  is  more  compact  and  smoother 
tlian  a  coacher,  and  on  somewhat  shorter  legs.     He  shows  the  highest 
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18  acceptable  to  breeders  of  this  type,  but  the  first  four  must  always 
be  present.  The  dictates  of  fashion  have  a  good  deal  to  do  with  the 
market  demands  for  gBits.  Just  at  prosout  a  horse  witli  walk,  trot, 
and  canter  only  is  soiuewhat  preferred,  but  the  Aiiieriran  saddle  horse 
will  always  he  in  demand  as  a  very  useful  animal,  and  will  )>e  valuable 
in  the  production  of  saddlers,  for  traitung  can  brhig  out  the  desired 
action,  and  for  intelligence  and  extreme  style  iio  breed  will  surpass 
him.  Saddle  action  must,  tirst  of  all,  be  sure.  A  horse  inclined  to 
stumble  is  dangerous.  Following  this  we  look  for  snap,  moderate 
height,  and  particularly  straightncss  and  evcnne^s  in  all  gaits. 

^<?w^wZ— Saddlers  are  in  dmnand  for  both  city  and  country  trade, 
and  are  by  no  means  e(pial  lo  the  demand. 

JIuntertt. 

She  and  might, — The  class  of  horses  known  as  hunters  is  divided 
into  '^  light"' and  '*  heavy"  hunters;  the  former  carrying  ladies  and 
light'WiMght  men,  and  the  latter  able  to  take  men  of  a  weight  up  to 
SOO  pounds.  Naturally  tlierc  will  bo  many  variations  l>etween  these 
two  elasses,  the  requirements  of  each  rider  indicating  the  weight  of 
his  mount.  A  range  of  from  15.2  hands,  with  a  weight  of  1,100 
poun<ls,  to  Ititi  bands,  weighing  1,^00  or  1,250  jiounds,  would  he  a 
fair  approximation. 

Confontiaihm,  —  A  tvpical  luinler  shows  a  confonuation  of  a  rather 
rang3'  order,  but  not  loosely  Iniilt,  standing  pretty  well  from  the 
ground  with  legs  of  inuch  bone,  depending  on  the  weight  he  is  to 
carry,  and  with  the  knees  and  hocks  as  <dose  to  the  ground  as  possilile. 
The  shoukh^r  should  be  di;ep;  the  Ijody  deep  and  full  chested;  '*  short 
above  and  long  l>elow,''  the  barrel  with  a  good  development,  but  not 
paunchy — well  built  in  every  particular  to  lie  a  ground  gainer.  Too 
nmeh  muscularity  euti  hardly  he  present;  the  hind  quarters  should  be 
especially  long  and  deeply  muscled.  Thick  necks  are  avoided;  i*ather 
a  tldn  huig  neck  with  a  good -sized  intelligent  liead  is  preferred. 

The  hunter  nuist  show  plenty  of  quality;  stamina  is  aijsolutely  nec- 
essary for  work  such  as  he  is  to  perform.  His  head  nmst  show  that 
high  degree  of  intelligence  and  fearlessness  that  insure  the  confidence 
of  his  rider, 
I  Action* — The  most  desirable  feature  in  the  motive  power  of  a  hunter 
is  his  jumping  ability.  Not  only  nuist  tliere  be  the  capacity  to  clear 
any  reasonable  obstacle  that  presents  itself/'  but  this  nuist  lie  done 

■  gracefully  and  willingly.  Of  course,  a  straight,  smooth,  easy  move- 
ment is  always  tu'eessary.  Speed  adds  much  to  the  value  of  a  hunter, 
e,specialiy  If  his  rider  has  ambitions  to  gratify. 

I        Demand, — This  class  of  horses  is  in  ready  demand  by  persons  of 
I    means  who  enjoy  the  sport  of  following  the  hounds.     The  same  con- 

■  •  Ttw  usijjiJ  Iwtght  of  the  fourth  htaited  t»vt'T  tflu^i^f^  Worn  V\  \Ci  \  Vii^V. 
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ditioii  pre^ciit^  iti^elf  that  i.s  found  in  other  classes  of  Itgfat  hor^e^H 
numelvt  that  the  price  of  a  suitable  animal  will  always  be  a  long  on^H 
Riding  to  houndn  Ls  gainiug  in  popularity  in  this  country  and  id^^| 
influential  force  in  the  development  of  the  horse  market.  ^H 

The  breeding  of  Thorough b re d^s  is  rapidly  assuming  hirge  propo^H 
tions.  Many  of  the  saloi*  that  have  been  held  during  the  paat  yoi^H 
have  averaged  $i,(XM\  even  for  yearlings,  and  fabulous  sums  have  l>e^^| 
paid  for  mature  breeding  animals,  the  large  priees  brought  l>y  ag^H 
mare^i  showing  the  strong  di^umnd  that  exinbi.  The  Thoroughbrd^B 
bears  to  some  extent  the  ^anie  relation  to  the  hunter  that  the  SUindar^H 
bred  horse  do«'s  to  the  roadster;  that  is,  ho  is  largely  the  producer  <^H 
the  hunter,  the  prinei|jiil  dillerenee  being  that  the  huntiu*  usually  lacl^H 
the  speed  of  a  racer,  and  is  not  recorded  in  the  stinibook.  ^^k 

Polo  pfmien*  ^^H 

The  three  essentials  of  a  polo  pony  are  (1)  weight-carrying  ability, 
with  small  size,  (2)  agility,  and  (^t)  speed.  ^H 

SI24.  and  weiffht.—Thf?  maximum  weight  i.s  14*2  hands.  The  weignP^ 
for  8uch  a  height  would  be  about  850  pounds*, 

Cori/hrmatifVK--i}oinl  fione  and  eompact  eonforuiutron  are  requisite, 
with  as  much  niascle  as  possiide.  ''Get  quarters  on  him  like  a  cart 
horse,  if  you  can,"  said  a  polo  authorit\%  Short  cannon  bones,  espe- 
cially in  the  hind  legs,  give  the  horse  a  control  of  himself  that  enables 
him  to  turn  with  speed  and  agility.  Perfect  soundness  and  extreme 
quality  are  indis|>cnsable,  for  the  strain  of  the  game  and  the  demands 
made  on  a  penny's  endurance  are  always  severe. 

hitdligence  and  trauihttj. — ^Courage  and  intelligence  an*  prime 
requisites  with  a  polo  pony.  Quickness  of  sight  and  a  keen  enjoyment 
of  the  game  make  an  animal  still  mure  valuable.  Along  this  Hue  it 
must  be  remembered  that  all  ponies  will  not  learn  the  game.  Horses 
are  differenth'  constituted  in  this  respect,  and  such  things  must  he 
expected. 

Action,— '^hii-  principal  requirement  in  action  is  agility.  The  |iony 
must  always  have  himself  well  under  control,  with  the  ability  to  come 
to  a  dead  stop  almost  instantly  from  a  run,  and  a  quickne,^s  that  ena* 
bles  him  to  '*turn  on  a  dollar/^  as  a  Westerner  puts  it  Speed  i^-  al<o 
necessary,  but  agility  first  of  all. 

Dctna7uL — Like  tlie  preceding  cluss,  the  growth  of  a  fascinutiag 
sport  is  rapidly  opening  up  a  market  for  another  class  of  horse^s,  and, 
like  the  hunters,  polo  ponies  bring  long  prices  when  suitable  for  such 
work,  and  are  sound.  Most  players  have  four  or  five  horses  constantly 
on  hand,  and  some  have  twenty  or  thirty  in  their  stables. 

It  fs  an  interesting  fact  that  no  better  polo  ponies  are  found  in  the 
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United  Staten  than  Western  "cow  ponies^'  that  arc  sound  and  well 
aet  lip,  with  a  few  months'  education  in  the  rudiments  of  the  game  as 

a  tininbing  school. 

Cavairy  hone^. 

Tt'tyopers. — At  uncertain  int^^nals  the  market  calk  for  horses  to  till 
contracts  with  simiy  authorities.  The  demand  ia  not  exceedingly  large 
at  any  time  and  at  no  time  is  it  steady.  As  a  general  i*ule,  these 
horses  are  selected  from  the  various  cksses  of  light  lK>rses,  Foreign 
governments  have  executed  orders  to  some  extent  for  army  stork,  mo^^t 
'  iorses  that  an*  regularly  bought  for  this  purpose  going  to  England; 
and  within  thi*  past  two  years  inmientie  numbers  of  animals  have  l»een 
purcha.sed  by  British  agents  for  use  in  South  Africji,  swelling  the 
exports  last  year  by  over  30.000.  Under  no  circumstances,  however, 
can  the  army  demand  be  looked  upon  jvs  of  such  character  as  to  affect 
the  market  steadily. 

The  best  horses  bought  for  army  purposes  in  this  country  are  for 
the  United  States  Army,  those  lK>ught  f4>r  home  use  by  the  British 
army  next,  and  the  stock  for  South  Africa  fall  to  the  bottom  of  the 
scale.  The  Unitrd  States  Army  demands  a  practically  sound  and 
unblemished  horse.     The  specitications  fo|  the  cavalry  hnrse  follow: 

(Artlde  1142,  Fnite^l  Stiitea  Army  Regulatiom',  1901.) 

The  cavalrj'  horse  miit»t  ht-  sound  and  well  bred;  gentle  under  the  eaildle;  free  from 
▼iciuiis  habits;  with  free  an*!  prfjmpt  action  at  the  w;ilk,  tnit,  and  gallop;  without 
blemish  or  defeot;  of  a  kind  dbix)*itioii;  with  easy  mouth  and  jsait,  and  otherwise 
to  «v>nform  to  th**  folPjwinfj  dem'Hption: 

A  geld  in  If  of  uniform  and  hardy  eolor;  in  good  condition;  from  15}  to  Ui  hands 
high;  weight  not  les^  thiui  950  nor  more  tlian  1,150  pounds;  from  four  to  eight  years 
old;  head  and  ear^  t^inall;  forehead  br*.>a<i;  eye^  large  and  pronmient;  vij^iun  perfect 
iu  every  respect;  t^honUiers  long  and  KUjping  well  Imck;  che^^t  full,  broad,  and  deep; 
fore  li^3  iftraight  and  standing  well  under;  barrel  large  and  increafling  from  girth 
toward  ^anlc;  withers  elevate<l;  l»ack  shr»rt  and  ^iraight;  loins  and  bannchet*  broad 
and  niiu«calar;  hoekn  well  L>ent  antl  under  the  bon»e;  jiasterns  slanting,  and  feet 
fimall  and  iiound. 

Vma\\  horse  will  he  subject (hI  ht  a  rigid  inspection,  and  any  animal  that  does  not 
mec^t  the  al>ove  recinireinent.-^  in  every  respect  must  he  rejectetL 

A  horse  under  five  yean?  ok!  f»hould  not  l»e  ft«'i'ep1e<l  itnle^  a  specially  frne,  well- 
developed  animal. 

MlVOlt    CLASSES. 

Htrictly  speaking,  the  horses  mentioned  below  are  not  in  market 
demand.  They  sell,  however,  if  the  price  18  low  enough,  and  follow 
the  natural  n?*siilt  of  snch  a  condition  of  being  dangerously  near  a 
losing  investment  to  the  seller. 

CiBNKRAL'PtrRroKE   nORSES. 

A  very  large  pn>ix>rtion  of  the  horses  on  the  market  are  what  are 
known  in  gtock*yai*ds  reports  and  marked  quotations  as  "^general -pur- 
pose^ ftntniah».     They  are  horses  without  \\w\  particular  type,  cmbrjic- 
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ing  niii^tiis  of  all  kinds  of  bleeding,  though  not  scrubs,  as  a  rule,  and 
usuiilly  V^eing  of  fair  in  good  qiiiilitv  witfiout  tlioso  characterij^tici?  thai 
tit  a  horse  for  a  niarkot  cla88.  In  mutiv  cases  they  may  be  servJcealily 
sound ^ — perhaps  so  in  the  majority  of  instances. 

Sucli  animals,  are  used,  as  the  name  drsignates,  for  anything  and 
every  tiling,  but  the  demand  is  not  well  defmed,  and  the  supply"  far  too 
large  to  make  this  kind  of  horse  a  feature  of  the  market  other  than 
!>y  its  numbers.  The  average  prices  for  them  are  next  to  the  lowest 
quoted. 

At  most  of  tlie  Western  markebi,  paHicuhirly  those  on  the  Jlissouri 
Riier  and  at  St.  Lrouis,  there  exists  a  good  demand,  strongest  in  the 
spring  of  tlie  year,  for  a  rather  inferior  grade  of  horses  ft)r  the 
Southern  trade.  They  mnge  in  quality"  from  very  inferior  to  very 
*'niee''  animals.  They  eomprise  mainly  an  assortment  of  practically 
unclussed  Ijorses,  but  as  nmch  of  the  roadster  type  as  any.  Many 
are  sold  as  drivers,  some  as  saddlers,  the  best  grades  usually  going  to 
Virginia.     Prices  mnge  from  $5  to  $2(K). 

I'U'Ci.S    AND    PCRrHS. 

These  wrecks  of  horseflesh  seem  out  of  pUiee  in  a  discussion  of  mar- 
ket classes  of  horses.  Plugs  are  usually  those  animals  that  have  come 
back  from  final  sale  after  l>eing  worn  out  by  long  years  of  work. 
Scrubs  are  described  hy  the  name. 

THK    >rAKKET    FOR    RAN(iE    HORSES, 

This  phase  of  the  h*>rse  market  is  .somewhat  difticult  to  treat*  When 
animals  are  sokl  un  the  market  as  ""  range  horses/'  it  is  generally 
understood  that  they  are  unbroken  Virandc^d  horso  brought  in  and  sold 
in  rarload  lots,  usually  going  to  the  country  to  be  broken,  and  linully 
resold  as  finished  horses.  On  the  other  hand,  if  range  men  are  equipped 
to  break  their  young  stork  thorougldy  and  do  not  brand  them,  such 
horses  s*'ll  as  natives,  and  strictly  on  their  merits. 

While  the  prejudice  against  a  liranded  horse  is  not  so  strong  as  for- 
merly, a  brand  stitl  has  a  wry  cooling  tdlect  on  the  enthusiasm  of  a 
prospective  })uyer.  The  luemory  of  the  evil  disposition  of  the  old 
horse  of  this  country  and  the  frequently  exaggerated  stories  of  its 
presence^  to-day  are  ctmstantly  caUed  to  the  attention  of  the  public* 
However,  it  is  safe  to  stide  that  the  cliarat  ter  and  dispositioii  of  the 
range  horse  and  his  individuality  are  Inking  greatly  improved  by  tlie 
enlightened  policy  of  the  more  progi'essive  ranehmen.  His  temper  is 
l)eing  hetteri'd  by  closer  comnumication  with  num  and  better  methods 
of  handling,  and  the  stixndard  of  lirceding  is  being  raised  by  the  use  of 
large  numlmrs  of  purebred  sires  th.it  have  been  brought  in  from  the 
Easterii  States  and  Europe.     At  the  same  time  the  wonderful  quality 
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and  endurance  of  the  native  stock  have  been  retaint^d,  and,  however 
we  may  look  upon  tlie  nin*;fe  horse  personally,  we  juust  admit  that  the 
foundation  is  tliere  for  a  very  excellent  horse  stock.  The  systematic 
experimenting  that  has  been  done  by  stiipjiint^  rangers  East  as  young- 
sters has  been  ver^^  successful,  though  grades  of  only  average  quality 
were  used. 

In  si>eaki ng  favoralily  of  the  range  liorst*,  the  grades  which  are 
usually  the  oflspri ng  of  purebred  sires  are  meant.  These  represent 
what  the  range  is  able  to  do  in  produeing  horses,  and  sh^>w  its  pussi- 
bjliiies  in  the  best  light,  which  is  no  more  than  fair.  Witii  the  average 
old-time  ranger — the  cay  use,  mustang,  or  Indian  pou}' — only  excep- 
tional individuals  are  Avorthy  of  attention.  In  the  main,  there  is  no 
meaner  kind  of  equine  to  be  found  tlian  what  is  known  in  ditierent 
lucalities  under  one  or  aufither  of  these  names. 

It  can  not  l>e  said  that  even  a  large  part  of  the  range  horses  sold  on 
the  Western  markets  show  much  t*videnre  of  breeding.  The  work  of 
improvement  is  yet  iu  its  primary  stages. 

The  rangers  divide  into  three  fairly  well-defin<'d  eljisses^ponies, 
saddlers  and  drivers,  and  chunks. 

PONTES.  I 

These  are  the  descendants  of  the  ancient  stock  that  is  known  by  the 
vari^nis  names  of  cay  use,  Indian  pony,  mustang,  etc.  They  stand  up 
to  14.2  hands,  weighing  np  to  T5M  or  l*nO  pounds.  Some  of  them  are 
horses  of  quality,  endurance,  and  intelligence,  and  make  good  riding 
animals. 

These  horses  are  very  useful  for  herding  cattle,  often  showing  an 
intelligence  that  is  wonderful  and  an  agility  that  is  frequently  discon- 
certing to  the  rider.  They  also  furnisli  some  of  the  best  nmterial  for 
polo  work  that  can  be  found,  especially  when  mares  of  good  type  are 
crossed  with  small  Thoroughbred  sires.  However,  the  cow  pony  that 
will  make  a  good  polo  pony  is  not  easily  found.  It  is  the  exception., 
not  the  rule,  that  satisfies  the  laiyer  and  brings  the  long  prices.  In 
*  Buch  instances,  the  pony  would  not  go  on  the  market  under  the  same 
conditinns  as  the  ordinary  ranger.  He  is  the  exception,  but  an 
exception  that  serves  a  valuable  purpose  for  illustrating  the  possibili- 
ties of  the  best  types  of  range  stock. 

SADDLERS    AM)    UKIVEIIS. 

These  horses  are  the  first  as  a  range  class  that  may  show  breeding. 
The  grades  of  coach.  Standard-bred,  and  Thoroughbred  sires  will  come 
under  this  head.  They  con  hi  be  described  as  horses  standing  from 
14.2  to  15.2  hands  and  weighing  from  S>00  to  1,100  pounds^  with  an 
occasional  good  one  <»f  larger  size. 
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CHUNKS. 


These  usually  embrace  the  draft  grades,  standing  15  hands  and  up, 
and  weighing  from  1,100  to  1,400  pounds.  Extra  individuals  oft^ 
weigh  over  1,500  pounds. 

DBMAND. 

The  larger  number  of  range  horses  normally  find  their  final  place  of 
consumption  on  farms  and  in  small  towns.  The  British  Government 
has  bought  thousands  of  them,  and  the  United  States  Anny  is  often 
supplied  with  cavalry  horses  from  these  sources.  Quite  often  branded 
horses  will  be  found  in  the  export  stables. 


THE  ANGORA  GOAT  INDUSTRY. 


PBOGBESS  OF  THE  ANGOBA  OOAT  INDTJSTBY  IN  1901. 

By  George  Fayette  Thomi*80X, 
fJdUorial  Cl*rky  Bvrcfw  of  Animal  JndtiMriL 

PRELIMINARY    KKMARKS. 

A  wouderful  interest  lias  beeii  manifested  during  the  year  1901  in 
the  Angora  goat  industry,  and  many  of  the  largo  flocks  of  the  South- 
west have  been  divided  up  and  distributed  throughout  the  United 
States  to  such  an  extent  as  to  become  a  matter  of  astonishment. 
Angora  goats  can  probably  be  found  at  this  time  in  every  State  of  the 
Union;  and  they  have  become  a  familiar  sight  in  hundreds  of  localities 
where  absolutely  nothing  was  known  about  them  a  few  years  ago. 
This  is  the  result  of  the  wide  dissemination  of  information  concerning 
these  goats  by  the  Bureau  of  Animal  Industry  and  by  the  press. 

The  census  of  1900  for  the  first  time  took  an  account  of  the  goats 
in  the  United  States.  Early  in  1901  the  Census  Office  issued  a  state- 
ment that  the  number  of  common  goats  in  and  around  cities  was 
47,652,  and  it  was  generally  believed  that  this  represented  pi-actically 
the  whole  number  in  the  Ignited  States.  He  was  so  small  a  factor 
before  the  public  that  the  present  writer  said*"  a  year  ago:  'SSo  far  as 
the  general  public  is  concerned,  he  [the  common  goat]  has  not  been 
reckoned  with  as  a  useful  animal  and  has  l)een  tolerated  only  as  a  pot 
for  children."  More  recent  information  has  been  brought  to  light  by  a 
census  report  which  shows  how  erroneous  an  estimate  ma}-  ])e  in  the 
absence  of  accurate  figures  for  a  basis  of  such  estimate. 

The  number  of  goats  of  all  breeds  reported  by  the  census  for  1900 
18  a  matter  of  great  surprise.  They  had  not  figured  in  the  mar- 
kets as  meat;  their  skins  were  hardly  mentioned  as  a  product  for  our 
leather  goods  manufacturers;  any  number  actually  kept  for  milk  were 
seldom  heard  of;  and,  although  common  goats  will  eat  brushwood  as 
greedily  as  Angoras,  their  use  for  this  purpose  has  never  been  noted. 
Notwithstanding  thesci  facts,  there  are  reported  for  the  United  Stat(\s  a 
total  number  of  1,871,252  goats  of  all  kinds  on  farms,  and  47,652  in  cities 
and  towns,  making  a  grand  total  of  1,918,904  in  the  United  States. 

The  following  statistics  (page  458)  from  the  census  of  1900  show 
the  numl>er  and  value  of  goats  and  the  number  of  farms  upon  which 
they  were  found. 

"Bui.  N<j.  27,  Hii.  An.  Iiul.,  p.  9. 
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XnmJnf  find  tttluf  of  gonU^  all  hrctdt^^  in  tht*  Vniitd  Stfdfs  in  1900, 


State  or  Territory. 

Kuinbcr 
of  funiM 
rcport- 

Number. 

Value. 

Alihb&ma -. ....,.*... 

8,633 

117,413 

|94»268 

Alaska    . 

AlBSKA 

Arljficmu «.••....#. .......«.«.^,.^                    - 

436 
4,571 
1,579 

rao 

73 

43 

6 

2.1M 

6.716 

19 

68 

1,642 

1,518 

733 

3,007 

99r. 

2,144 

2.72i 

70 

227 

145 

537 

498 

5,431 

2,7M 

61 

488 

m 

61 
200 

2,«J4 

sm 

5,089 
142 

%m 

m 

a,m 

788 

1A 

9,641 

262 

3,668 

0,742 

93 

41 

l,(]04 

165 

219 

584 

47 

98.403 

51.839 

109,021 

37.433  1 

313 

143 

9 

43,705 

84,624 

653 

4,481 

8,877 

4,484 

10,529 

41,468 

3S,2S8 

11,967 

3«,308 

279 

1.179 

1,254 

2,861 

3,821 

55,  a<^ 

24,487 

1,713 

2,399 

4.683 

208 

699 

224,136 

1,316 

42.901 

1.122 

5,432 

3,772 

1(».  661 

2.197 

23 

26,676 

2,915 

25,884 

627.333 

1,437 

102 

5,805 

2,8TC 

847 

3,882 

2,606 

107.868 

Arkniutfts ........... . ,...,..............*.. 

58,788 

Ciillforulji  ...,.,,.                        ..„. ..„A.,... 

ati2,98l 
78. 141 

DelaWAre....... 

1,945 
519 

Dhtric'tof  roliimbin..                                     ^ 

SP 

Finrida 

32,00 

411'oriyiH. .,,...».. 

61, 9n 

Hnvvuli ,... .....! 

731 

Iflftho 

20,  lA? 

IllJnoia 

19,  «& 

TtitliuntL .......,.....,.....,,.,....,,...,, 

$,m 

1  rul ian  Territory 

21,  .'EK 

kiwii 

146,708 

KnnKaH ..     , 

71,2»0 

lC«*ntmrk5' ..                       

19 J5* 

D>ul«'laria.^ ,. . 

p>,m 

MuSno , 

1,0S»1 

Miirylimtl.. ., ,....-. - 

4,023 

Miissnchii*iettj* 

7.1W 

M kh igan 

16,001^ 

>finnc«otii  -. ^-..... 

12, 906 

Mbi-isftippi .... 

i\fl94 

MLvsouri. 

CA,7m 

Montima  ..,.-, , .........*,.. 

7.WC 

Kebnisku ...,,,,.... ................................ 

9,131 

Ni*vndii ,.-. ......  .......... 

12.941 

Nc'W  riaiTiipHhirt.'' ,... 

91( 

Now  Jtur**? V 

Z,Q» 

New  Afexico...,. 

472,961 

l^i'W  Yr^rk , ., 

6,44S 

North  CjitviUnn. ......»••..««,. 

3r,997 

North  Dakota 

(,101 

Ohio. 

16^9;» 

OkLuhomu... 

10.01 

Ort'pm     ...        *            .      *                       ...          .....  «»*< 

375,  «> 

8,161 

P<*nri»vlviiuiA  ....,.,,. 

RlitKk-  IsUind 

131 

South  riirolfnn .- 

24^460 

Bouth  Dakota ..-.,.,.-........ ..•-•-•r->"^;--' 

Tennessee .,.-...,. , •• - 

15,(tf0 
933,777 

TcXRS - 

ttfth ., 

2;7QS 

ViTiuonl ..,....-           ..........        ....     ..... 

444 

VirKinitt , 

10,f>02 

Wiixhin|f|j»n .,.. 

io,;b7 

WeM  Virg-itihi 

2,131 

WIsoondii 

1X789 

Wyoming............ 

11.R84 

Total ,... 

77,584 

1    1,871,252 
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The  total  should  l>c  inerea.siHl  l*y  tho  47,052  in  cities.  The  result 
v%-ould  then  stand  1,918,00-4  for  tho  whole  country.  Further  develop- 
rixcnts  arc  neces.sarv  hcforc  a  Btatement  cnn  he  made  of  the  usoh  of  so 
lo-Tgc  a  number  of  common  y'oats  for  tht^re  van  be  no  doul>t  tliat  more 
tliian  l,fMH),000  of  this  ininiber  are  of  the  eommon  ln*eed. 

The  schedules  sent  out  hy  the  Census  OfG(*e  contemplated  a  sopamt^a 
strntement  for  Angora  goats,  but  so  little  attention  was  paid  to  the 
request  by  the  enumerators  that  it  was  found  impossible  even  to 
ii.|3proximate  the  immber  of  Angora  goats  in  the  Ignited  States.  This 
\f^  a  matter  of  great  regret  to  the  Angoin  goat  raisers  of  the  country, 
for  they  have  confidently  expected  that  the  census  report  would  show 
exactly  the  numl>er  of  these  goat**  in  the  country. 

CAUSE  OF  THE  SPREAD. 

AS  BBUHH  DELSTHOVERS. 

Some  parties  have  gone  into  the  industry  primarily  for  the  produc- 
tion of  mohair^  but  a  much  hirger  num}>er  have  purchased  the  goats 
iov  the  main  purpose  of  clearing  up  hnisliwood.  Tlie  Angoras,  how- 
erer,  have  been  preferred  for  ck^aring  brushwood  on  account  of  the 
aclditional  profit  whiuli  they  give  over  any  other  breed.  They  will  do 
tbt*ir  work  thorougldy  and  at  the  same  time  produce  a  fleece  which  is 
Yulunlde  in  ])roportioii  to  the  (piality  of  tbe  aniuial.  If  tliey  die  or 
I  shiughtered,  the  pelt  may  be  converted  into  a  rug  or  robe,  worth 
om  $2  to  ?7,  wliile  tlie  best  skin  of  a  common  goat  would  l>ring 
Hbout  81*  centH,  Their  tlesh  is  considered  equal  to  mutton,  and  it  has 
not  been  a  difficult  matt<?r  to  find  a  ready  sale  for  it  wherever  it  has 
fn^pn  tested. 

Within  the  last  year  many  flocks  of  Angoi^as  of  moderate  size  have 
Wn  taken  into  the  '^stumpage'-  districts  of  Wiucdtisin  and  Michigan; 
that  is,  into  sections  where  the  timber  has  been  cut  off  for  lumber  and 
a  dense  undergrowth  of  brush  lias  followed.  There  arc  in  those  States 
thousaiuls  of  acres  of  such  land  which  arc  utterly  worthless  so  long 
as  it  is  brush  ridden,  and  much  of  it  is  not  vahiable  enough  to  make 
itprotitabte  to  clear  it  off  by  hand  laljor.  Here  the  goats  can  best 
show  their  aliility,  and  they  are  of  little  or  no  expense  for  feed  so  long 
as  the  snow  does  not  prevent  lirowsi ng. 

Some  of  the  clearing  of  brushwood  in  Michigan  is  shown  in  Plate 
LXXVL  This  view  is  on  the  farm  of  H.  B.  Fuller,  at  Lewiston,  who 
says  this  about  it: 

The  pliotci),^nipli  represents  less  than  a  month's  work  of  the  goatn.  The  goats 
were  jilaced  in  tb  ,«  lot,  (*r  hirge  corml,  tlic  first  two  days  here  aiid  after  (hat  were 
ponlined  there  at  night  oidy.  They  were  poor  wlien  receivetl  and  had  a  hard  trip. 
They  ate  thehrn^h  gn^edily.  Not  a  briisli  has  l>eeTi  cut  or  a  stiek  removed  where 
the  photograph  wa«  taken.  Their  genend  work  lias  alno  been  most  satJgfactory,  and 
they  have  grown  fat,  and  now^  have  a  nice  length  of  mohair.  If  they  winter  as 
easily  ai?  I  think  they  will,  tliey  will  be  a  most  valuable  annual  for  this  seetion  and 
will  much  more  than  meet  my  exjiectationa. 
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No  less  striking  is  the  work  done  by  goats  on  the  farm  of  Ge^>r|^ 
IL  Baldwin,  at  Mendoii,  111.,  which  is  shown  by  photogruphs  repro- 
duced here  iiii  Platt^s  LXXVIl  and  LXXVIIL  Mr.  Baldwin  writer  as 
follows  under  diitc  of  .Ttinuary  13,  1902; 

Ko.  1  [PI.  LXXVIl]  was  taken  in  a  jiaeture  when*  goaU  had  br»>W8ed  (»5rHt^irly  two 
ytinrs.  When  the  gatnis  were  turned  in  the  gpro\it8  on  the  stumps  were  from  one  ti> 
fovir  yeare*  growth*  Nearly  everything  tliut  the  goati*  could  reach  hy  standing  on 
their  hind  feet  or  hend  down  has  been  liilled,  except  hickory;  this  they  do  n<»t  vni 
if  they  can  get  anything  else.  No.  2  [PL  LXXVIII]  is  an  adjoining  paMure,  where 
the  goats  have  recently  been  turned  in  and  the  sprouts  not  yet  destroyed* 

The  briif*hwood  iipon  these  two  views  wa,s  originally  of  the  ^ame 
charaeter.     The  pastures  are  .separated  }>y  a  public  highway  only. 

An  excellent  contrast  between  a  i>asture  where  goats  have  worked 
and  one  where  tliey  have  not  been  is  shown  in  Plate  LXXIX.  A 
woveu'wire  fence  separates  the  two  tracts,  Iowa  has  many  thousainl^ 
of  acres  of  very  rich  hind  which  are  now  covered  with  brushwoo*!;  but 
the  thousands  of  acres  there  which  have  l>een  successfully  cleared  by  the 
jeniployraentof  goats  are  a  forceful  demonstration  of  the  value  of  the^' 
atiimals  for  this  purpose.  The  result  is  tbat  Iowa  now  has  a  larf^^er 
nunil)er  of  Angom  goats  than  any  other  central  State:  and  more  ire 
constantly  being  added  to  those  already  there* 

Mr.  J,  A.  Mobcrley,  of  Windsor,  lib,  recently  informed  the  writer 
of  this  article  that  he  was  receiving  $150  per  month  for  posturing  eat* 
tie  on  hind  which^  befnre  it  wius  cleared  of  brush  by  goats,  would  not 
produce  enough  to  pay  the  taxes  ution  it  CV>1.  J.  Murra}'  Hoag,  of 
Maquoketa,  Iowa,  also  informed  this  writer  that  the  third  year  after 
goats  had  cleared  a  tract  of  ?t2o  acres  for  him.  he  pjtstured  upon  it  ir»0 
steers  which  took  the  first  prciniutu  at  the  county  fair  for  grass-fed 
steers;  and  goats  were  in  the  pasture  w*ith  the  steel's. 

Dr.  J.  11.  Standley*  of  Platteville^  Iowa,  who  is  now  the  inspertur 
general  for  the  American  Angora  Ooat  Breeders' Association,  is  the 
gentleman  who  discovered  the  practic*ability  of  employing  the^e  goat^ 
for  destroying  brush.  Views  showing  the  work  of  Angora  goats  upon 
his  farm  are  given  in  Bulletin  No.  2u  of  this  Bureau,  **  Information 
concerning  the  Angora  goat."'  In  a  recent  published  statement  Dr. 
Stand  ley  says: 

A  few  jears  ago  I  turned  a  flock  of  Angoras  into  610  atrres  of  brush  land  that  wJf 
not  worth  a  jjenny  to  me.  In  two  years'  time  1  Iiad  <540  acres  of  the  tinest  blue  gras» 
you  ever  aaw,  worth  more  jieracre  than  any  land  I  had,  and  it  did  not  cost  in*** 
cent  to  keep  the  goats.  I  claim  to  have  discovere*t  the  genius  of  these  anunals  to  kill 
out  everything  except  juat  what  you  want  to  grow.  They  nibble  bru»h  thickets  ont 
by  the  roots.  It  is  not  true,  however,  that  the  Angora  needs  no  «ire  and  will  jtist 
pick  the  dollars  oH  the  hushea  and  put  them  in  the  l^nk,  a^^some  say.  You  have  to 
give  them  plenty  of  coarse  food^  weetb,  and  bru^h  to  eat  and  keep  gf>od  fences?  arounJ 
t  fiem. 

Because  thete  are  some  who  are  skeptical  afjoiit  the  ability  of  goati 
to  clear  up  brushwood  so  perfectly  as  was  stated  in  Bulletin  No,  27  it 
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U  deemed  advisable  to  ioclude  here,  in  addition  to  thase  aliove,  a  few 
renmrks  on  that  eubjprt  from  different  sources.  A  ypar^a  ex|>^rieric0 
ki-s  been  added,  and  durin]^  tliiit  time  thev  have  been  at  work  in  more 
States  aod  on  a  larger  number  of  farms.  No  Btatement  has  ever 
reaehed  this  Burean  from  anyone  who  has  seen  goats  given  iin  oppor- 
timity  at  bru8bwood  to  the  etTeet  that  they  will  not  do  the  work 
»expect<*d  of  them  in  a  rapid  and  successful  manner.     The  statements 

['*;>IIow: 
TImjv  eat  the  leaves  t»U  even^  tree  and  busili  thai  grow:?  in  Ka]i5a*^f  aad^not  content 
ith  tlie  leaves,  they  want  the  tjark  ^W\    They  ent  every  wee«l  which  grow**  Ihjit  1 
know  of,  except  irmllen  ami  burdock.     They  seem  liekled  to  dtalh  when  they  ntrike 
a  paU'h  of  jimson  wf!ed.    They  are  perfectly  hapf>y  in  a  biincli  of  smart  weed.    They 
watch  and  patiently  wait  for  a  thititle  tu  put  f*»rth  its  hlouui  so  they  I'un  enjoy  tliafc 
rare  morsieL     Buck  brush,  which  in  destroying  so  ujany  of  *jur  fine  paiftures,  ia  their 
delight.     In  fact,  goats  are  ideal  brush  extenninattirs.     They  do  it  at  a  cash  profit, 
ittsteavl  of  a  costly  outlay.     One  writer  y^jeaks  of  them  as  picking  gold  off  the 
bnifihcs.     They  are  always  ^ure  of  a  good  living,  for  no  matter  how  dry  or  wet  a 
Reason  niay  be,  it  always  producer*  brush  and  weeds.     Tliey  will  condescend  to  eat 
inm  when  there  is  no  brush  or  weed**  in  »ight.    After  tlie  frost  has  killed  the  weedfl 
tod  leaves*  they  feed  during  tlie  w  inter,  so  long  sla  it  i«  not  covere«J  with  enow,  on  the 
iloe  graas  wliicii  grew  undisturbed  under  their  feet  during  tho  gainmer.     Horse**, 
rattle,  and  pheep  will  fecnl  after  gaat^i  in  the  same  pasture,  while  gtiatjH  feed  on  that 
%hiLh  other  animal:^  will  not  touch.     One  net^l  iiot  fiell  any  of  the  wtock  already 
twmed  to  make  room  for  the  Angora  goat.     The  farm  is  able  to  take  care  of  that 
aitirh  more  stock,  and  render  that  tnuch  greater  income.     They  are  a  vegetiible 
Scavenger.     Hence  it.s  ^  alue  in  farm  economy  in  converting  into  money  the  weeds 
liaci  bmsh  on  ^\  Inch  the  farmer  every  year  spends  time,  labor,  and  money  to  get  rid 
Df  at  the  i«eii*on  of  the  year  when  time  is  most  \'akmble. — R.  C  Johnson,  Lnw- 
rtnt^f  K(tn/t. 

There  are  about  400  goats  in  Montgomer}-  County.  About  half  of  this  number  are 
Angora;^  iin<i  are  doing  valuable  service  in  the  way  of  reclaiming  timber  or  waste 
i  and  turning  it  into  green  pastures.  ThiH  work  i.^  well  worth  their  cost,  not  to 
ik  of  the  prtjtit  rea|>ed  from  their  mohair  and  the  increikse.  It  i»  mar\'eloas  the 
y  they  have  t  hanged  some  of  my  land  from  it^a  former  crjudition,  which  wa.*^  cov- 
\  ^t  thick  with  undt^rbnish  that  a  horseman  could  not  ride  through,  anrl  to-day 
le  brush  trec^  are  d(*ad,  and  in  their  place  grows  beautiful  blue  grajss.  People  pitss- 
gtop  in  amazement  and  comnjent  on  the  great  vrork  th<^e  goats  are  doing.  In 
lik't,  goatf*  are  the  ideal  brush  extenninators.  They  do  it  at  a  cash  profit  instead  of 
*nxj8tly  outlay. — J.   V,  Nchfl,  Montgomery  Countif^  Mo. 

I  Angora  goats  ore  great  brush  clearers.  They  are  ^^.ry  hardy,  easily  kept,  and 
i>M*ed  as  i^si  as  nheep.  They  do  not  tut  the  grass  down  to  the  very  roots  like  sheep, 
but  live  more  on  linjwse;  in  fact,  the  Angora  eat'^  bn:)wse  a.s  astt^ady  diet  and  gi-aas 
>r  dessert,  while  the  sheep  eat.^  gnu^^s  as  a  steady  diet  and  a  little  browi<e  as  dessert. 
eep  do  not  move  around  until  the  grass  is  eaten  down  so  as  to  almost  kill  it,  and 
ten  they  move  on  and  rejx^at,  while  the  goat  is  always  in  motion^  and  therefore 
not  crop  the  feed  so  close,  but  gives  it  a  chance  to  grow. — Arthur  HnuAJi\  utan- 
of /arm  of  C*  E,  EoUim,  of  Chiewjo. 

We  have  many  thousands  of  acres  of  territory  on  the  Pacilic  t^oast,  as  well  as  else- 
he  re,  which  seems  to  have  l»een  placed  here  by  the  Cr^^ator  for  the  Angora  goat 
In  fact,  it  has  proven  io  be  vsihidcAs  for  any  other  purpose  as  yet.     But,  through  the 
ipidly  increasing  knowledge  of  the  Angora,  thu  tmlimited  wilds  are  rapidly  i>a^<>j?^ing 
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from  the  Governnieiit  to  the  owjiers  of  Angoras,  and»  inf?t€iul  of  rtnnaioing  bb  worth* 
lesB  apace,  they  will  l>e  checkere<l  with  fJocka  of  Angora  goats  and  with  echonl- 
housee.— if,  //,  Harlan ^  \MUiamSj  CaL 

We  have  goatti  ruiitjiiig  in  a  pju^lure,  and  it  was  a  trreat  wiUlernf*sis  of  l»ru§h;  hot 
when  froi^t  caiae  tijere  ivaa  hanlly  a  green  leaf  to  be  found.  Since  the  fall  ralni^  the 
blue  grass  hue  started  where  the  lirunh  was  the  thickest.  Our  goati?  aildiaKl  17  an  acre 
to  the  vahie  of  our  bruiih  land  juat  this  summer. ^ — JfoWrr  //hj*.,  Moitntuyr,  Iowa. 

In  addition  U)  the  pro<Uiction  of  fleece,  the  goat^are  invaluable  a.^  dearen*  of  land. 
1  have  had  much  ex|kprieiice  in  handhng  Angora  goat^,  and  it  is  a  low  estimate  tu 
pay  that  a  llock  of  I^IKX)  goatn  wiil  in  live  years  clear  up  the  densest  undergrowth  that 
can  poBsibty  grow  on  2^000  acres  of  land. — J^et^r  Corbet  Oi^kland^  Md, 

A  few  years  ago  the  Colonidu  River  wai*hed  away  a  great  deal  of  niy  fiehl  i^nee  anrl 
covered  the  bottom  kind  with  cork  lei  >urH  all  along  the  river  It  looke^i  like  a  fure*t 
of  crn  klebuFF.  To  save  the  crop  I  had  to  tiuild  a  new  fence,  jtuniiig  the  river  on  tht* 
upi)er  side  of  the  field  no  that  goals  could  not  keep  down  the  weeds  along  the  river 
Ineide  of  the  field,  but  they  kept  all  the  cocklel»ur9  eaten  »ip  clean  ^o  far  a?  the? 
could  go.  Lost  winter  I  hired  help  to  Ijeat  down  the  rii>e  cm!klebiir8  from  the  dead 
bushes  inside  the  field  and  built  a  new  fenre  of  eight  wires  parallel  with  the  rivtsr 
anil  o]>enefl  the  wliole  lx>ttotii  to  the  goat#i  this  npring  after  ishearing.  At  that  time 
the  cucklebura  and  elder  bus^hei^  had  entirely  covered  the  entire  l»ottom  for  the  di»- 
tauce  of  a  mile,  and  it  lookcil  like  the  goats  would  get  Io(?t  in  there,  but  after  about 
two  months  I  had  the  great  plea.»^ire  to  see  that  the  bottom  was  as  clean  from  cockle- 
burs  and  elder  as  i:M2can  gatherers  may  wish  for. — //.  T.  FiirJis,  Marble  J^hll^  TV. 

The  goats*  natural  food  is  weeds,  leaves,  twigs,  and  when  pastureti  upon  limljemi 
land  will  clean  up  and  det^trijy  all  brush,  briers,  and  wee<is  of  all  kinds  that  come 
within  tljcir  reach,  an<l  while  doing  this  their  droppings  serv^e  to  fertilize  the  land 
and  make  it  more  productive  for  either  grass,  grain,  or  fruit.  We  were  shown  a  strip 
where  a  rail  fence  hail  stood  for  many  y*"ars,  tlie  corners  grown  tidck  with  bruj^h 
and  liriers,  also  a  30-acro  lot  near  by  upon  which  the  gruat**  were  tunied  this  spring, 
and  now  there  is  not  a  leaf,  green  twig,  or  a  live  thing  to  be  seen  except  the  gras? 
commencing  to  grow  where  previously  the  l>rush  and  brien?  covered  nearly  the  entire 
Burface,  A  set^ond  trimming  later  in  the  season  will  kill  all  the  bru.sh»  briers,  and 
weefls,  leaving  the  roots  t<»  decay  and  the  ground  in  fine  condition  for  piastiire  or  for 
cultivation,  as;  the  owner  imiy  desire  to  use  it.- — Mi'nn  {Arl\)  Star,  Jvly  4*  1901. 

As  an  extenninator  of  1 1 rush  and  weeds  the  Angora  is  uneipialeil  by  aiiy  othef 
annual.  If  confined  to  small  Itrusby  pastures  the  goate  will,  wdhin  a  short  time; 
kill  the  woody  growth  l>y  their  con^^tant  browsing  of  the  leaves  and  tender  nhoota  of 
the  brush  and  by  girdling  the  trees  if  temler  bark.  While  this  proceas  of  re«lecming 
the  land  is  going  forward  they  improve  the  fertility  of  the  soil  by  evenly  epivadiiig 
over  its  rich  surface  their  defxisits  of  rich  manui'e,  thus  aec«uuplishing  the  double 
purpose  of  elearing  the  land  and  fertilizing  it. — /.  C.  HahHon,  SoriomUf  Cnlif, 

O0JBCTtO3$S  TO  SOME  BKeSllWOOD. 

The  gUiteinerit  ha^  been  reiteratod  over  and  over  by  the  newspapers 

recently,  in  mentioning  the  .spread  of  the  Aiig^om  goat  indii.stry,  that 
these  goats  will  eat  all  kind^s  of  poisonous  plants  without  an^"  harmftU 
rei^ults*  While  there  h  much  evidence  pointing  to  this  con<*luj!*ioii,  it 
ought  not  to  he  taken  as  a  settled  fact.  If  exj)eriments  were  under- 
taken it  might  l>e  shown  that  a  plant  which  i^^  poisonous  to  sheep  or 
cattle  h  aI«o  injurious  to  goatis.     It  is  ob:5erved  that  goats  feed  upon 
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hru.shwood  l>y  snipping,'  off  a  loaf  here  and  there — from  a  pine  here  and 
a  cedar  there,  a  grafts  blade  here  and  a  weed  top  there,  and  so  on;  they 
do  not,  !ike  the  sheep  or  eow,  eat  a  weed  entirely  or  strip  a  hush  e!ean 
before  passing  on.  The  result  is  that  the  goat's  stoniaeh  is  filled  with 
a  great  variety  of  food  and  not  mueh  of  any  one  kind.  If  by  chance  a 
few  poisonous  leaves  are  eaten,  they  are  probabl}^  neutralized  by  the 
large  quantity  of  other  food  eaten. 

Up'  n  farm  in  Pennsylvania  there  wa^i  a  patch  of  laurel  where 
goats  had  passed  it  by  during  the  whole  season.  This  was  evidence 
that  they  knew  it  was  nut  good  for  thcin.  Later  in  the  season  sevei'al 
hundred  goats  were  turned  into  that  same  pasture  after  a  long  journey 
and  when  they  were  very  hungry.  The  laurel  patch  was  the  only 
green  food  in  sight  and  they  ate  of  it  greedily.  Tlie  next  morning 
found  300  of  the 01  very  sick  and  50  dead.  What  had  proved  harudesa 
to  the  goats  that  ha<l  l*een  there  when  there  wiis  an  al>undancc  of 
Dtber  feed  proved  exceedingly  poisonous  to  the  hungry  newcomers. 

While  it  is  possible  that  goats  may  not  *'at  laurel  to  such  an  extent 
Es  Ui  be  injurious  if  placed  in  a  pasture  where  it  is  growing  with  other 
browse,  1^  can  not  be  considered  a  safe  practice.  The  owner  of  the 
Pennsylvania  farm  referred  to  found  it  to  be  a  short  job  and  not 
Expensive  to  ^  snab-  "  out  his  laurel  patches  with  a  team  and  h)g  chain. 
So  In'ushwood  need  not  be  abandoned  l>ocause  there  are  patches  of 
laurel  upon  it. 

The  laurel  best  known  is  the  narrowdeaf  variety  {Kahalit  lotiyhfia). 
According  to  l>r.  V.  K,  Chesnut"  this  species  ^*  is  abundajit  in  the 
northeastern  section  of  the  United  States,  where  it  is  also  known 
1^  sheep  laurel  and  bunbkilL  The  leaves  contain  andromedotoxin, 
and  sheep  and  calves  are  quite  frequently  poisoned  by  eating  them/' 

The  greenbrier,  which  appears  to  have  a  wide  distribution  in  the 
tTnitetl  States,  is  an  enemy  to  goat  raising;  not  that  it  is  poisonous, 
but  because  of  its  physical  character.  It  is  a  climbing  shrub,  very 
'Wiry,  and  well  covered  with  very  hard  and  tenacious  thorns.  They 
grow  in  clumps  and  to  great  lejigth.and  preferafdy  on  lowlainl  near 
creeks  or  ponds.  It  is  a  vcr}*  easy  matter  for  these  thorns  to  catch  in 
the  fleece  and  h*>ld  the  animal  fast  until  it  dies.  No  goat  has  strength 
sutlicient  to  break  the  shriib  and  the  thorns  do  not  give  way.  Tins 
shrub  should  lie  cut  down  with  a  brush  scythe  and  burned  before 
goats  are  perniitttHl  to  go  among  them.  Where  goats  have  had  access 
to  greenbriers  inum^diately  after  shearing,  when  there  is  no  fleece  to 
catidi  upon  tlie  thorns,  they  have  destroyed  the  briers  by  eating  the 
leaves  and  by  girdling. 

It  i^^  probable  that  large  blackl>erry  briers  may  1k»  objectionable  for 
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the  same  reason,  but  ordinarily  gfoatn  will  destroy"  them  without  mueh 
difficulty.  If  ^outs  have  an  oppoi'tunitv  to  get  at  any  of  these  briers 
OH  they  are  putting  out  in  the  spring  they  will  not  permit  them  to 
mature. 

Jt  mu.st  not  be  understood  that  goats  can  do  very  much  toward 
destroying  tree^  which  reach  the  sapling  stage  of  growth.  Thoy  will 
8tau<l  on  their  hind  \e^^  and  eat  the  leave&i  oif  8ueh  trees  at  a  height  of 
about  0  feet,  and  .sometimes  pee!  the  Imrk  from  them*  Larger  trees 
mui^t  be  destroyed  by  other  means.  Most  goat  misers  will  find  it 
advantageous  to  cut  the  trees  so  that  the  goaU  can  get  at  the  leave® 
and  twigs.  This  matter  is  discussed  more  full}'  under  the  heading, 
''  Winter  care  and  feeding.'' 

AS   >H>n\rU   PRODCCBR9. 

While  the  wide  distribution  of  Angom  goats  iu  1901  wft«  due  pri; 
I  marUy  to  their  aljility  to  convert  brushland  into  pastures  and  Helds, 
'their  usefulness  as  mohair  pruduters  has  not  been  overlooked.  This 
is  a  jsource  of  profit  that  is  always  worth  considering.  The  amount  of 
this  profit  depends  to  a  very  large  extent  upon  the  ([ualit}'  of  the 
goats.  It  was  stated  in  Bulletin  No.  27  that  all  crosses  of  Angoi*a« 
upon  common  goats  are  called  Angoi-ais;  and  thijs  h  ^]ao  true  of  the 
high  crosses  till  the  thoroughlu'ed  is  reached.  These  lower  croj^es 
destroy  brush  et|ually  as  well  an  the  thoronglibreds,  and  they  adso  pix>- 
daee  a  fleece  that  is  worth  something,  but  the  8ame  feed  ami  care 
would  support  goats  which  yield  tleeces  of  greater  weight  and  finer 
quality,  and  whi(*h.  consc<|yi^ntly.  would  bring  a  better  price  in  the 
market. 

With  this  thought  iji  mind,  ujany  who  have  entered  uj hju  thus  indus- 
try  have  purchased  a  goiKl  grade  of  goats  in  order  that  thtdr  worth  an 
brush  destroyers  might  be  supplemented  by  their  fleecet*,  whi<di  would 
pn>bablv  bring  on  an  average  about  $1.25  per  head. 

But  this  is  in)t  all.  Those  who  Imcome  the  possessori*  of  the  best 
goats  have  learned  that  the  kids  which  they  may  have  for  sale  bring 
high  prices.  It  costs  no  more  for  care  and  feed  to  raise  a  high-grade 
or  thoroughbred  kid  tlian  a  low-grade  one. 

In  another  place  (pp.  480-41*2)  in  tJiis  report  is  an  article  on  *'  Mohair 
and  mohair  maiuifactiires,'"  which  was  written  to  encourage  the  grow- 
ing of  a  good  quality  of  mohair.  It  is  suggested  (luit  this  article  l>e 
read  l>y  an\'  who  may  contemplate  the  purchase  of  Angora  goats^  iftti 
the  uses  of  the  various  grades  of  mohair  and  their  approximate  vmIuc 
are  discussed  thereitj  quite  fully, 

GOATS   AS    QKAZERS, 

It  w  true  that  '"goats  are  browsers  by  nature,  and  there  is  no  veg©* 
tation  they  will  eat  in  preference  to  leaves  and  twigs  of  bushes,**  hut  it 
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does  not  follow  that  tbey  will  not  thrive  on  gra.ss.  Bulletin  No.  27 
quotes  Pbilo  Ogdcn,  of  California,  us  an  authority  who  is  a  strong 
believer  in  grass  for  goatj^.  lie  rhiinis  tlnit  the  fleece  grcws  heavier 
on  grass,  has  greater  luster,  and  less  wax,  or  giini,  and  that  the  ani- 
nialy  grow  larger  than  if  raised  on  browse, 

John  S,  Harris^  of  Salem,  Oreg,-^  Is  also  a  UOirvt'r  in  grasps  for 
goats.  He  maintains  that  the  fleece  grown  on  grass  is  superior  in 
almost  every  respect.  He  says  a  little  l>rowse  will  do  no  injury,  but 
all  giuss  as  feed  will  do  no  harm.  S»  S.  Brnnnin,  Silver,  Mont.,  who.'^e 
g<Hirts  subsist  largely  upon  grass,  Iwdievcs,  with  the  greater  number  of 
goat  men,  that  a  mixture  of  diet  is  th(*  best.  He  says  alt  stock  become 
very  fat  upon  the  gramma,  or  buffalo,  grass  which  grows  there,  and 
adds  this  interesting  note:  *'l  have  tJik<*n  over  iiO  pounds  of  renderiHl 
tidlow  out  of  one  tliree-year-(dd  wether  which  dressed  05  pounds/' 

The  view  shown  in  Plate  LXXX  is  a  floek  of  goats  grazing  upon 
bunch  grass,  and  was  phot4>graphed  on  the  rant^h  n(  S.  S»  lirannin. 
Other  views  of  the  range  condiUous  are  shown  in  riates  LXXXI  and 
LXXXIJ,     These  wcn^e  also  photographed  on  Mr.  Brannin's  ranch. 

In  connection  with  the  predilection  of  goats  for  browse,  an  interest- 
ing note  of  exception  comes  to  the  writer  from  Henry  F.  Granger,  of 
New  York  City.     He  says; 

They  were  pasturt*il  last  summer  in  a  lot  full  of  every  variety  nf  buyli  and  we^l^ 
and  it  kept  *jne  man  preth'  biir^y  ehasing  them  out  of  an  ad  ji  fining  ni*w  t?eedetl  meadow 
of  timothy  and  clover,  which  tliey«eemed  to  relMi  above  everything  i^lse,  Three 
friendn  of  mine  who  imported  witli  me  liad  the  wame  experien(*e  and  mAd  at  a  sai^ri- 
jjce  beeanse  they  eould  not  hold  them,  and  the  l>ruHh-eathi{T  ^oat  evineed  a  nice  dis- 
iTimirjatittn  for  eh^an  einver  and  timothy.     My  buiieh  may  liave  ]>eenliar  habits, 

WINTER   CARE   AND   FEEDINO. 

Information  which  has  been  received  by  the  Bureau  of  Animal  Inaus- 
try  through  correspondenee  shows  that  the  press,  in  its  ctftjrt^  to 
exploit  the  good  features  of  these  goats,  has  to  some  extent  exagger- 
ated the  facts.  It  seems  to  \n\  a  favorite  saying  that  '*  they  live  on 
nothing/"  and  men  who  would  not  think  of  putting  a  horse,  a  cow,  or 
a  hog  upon  its  own  resources  in  a  pusturt*  in  winter  where  the  snow 
may  be  a  foot  deep  have  done  so  with  their  guats,  and  have  wondered 
why  they  did  not  thriv*^  Now,  it  is  true  that  thousunds  of  goats  pass 
through  a  winter  and  thrive  well  where  the  sihjw  is  deep  and  the  ther- 
moaicter  low^  but  they  get  something  to  eat  every  day,  and  plenty 
of  it.  The  goat  will  [>rowse  jitst  as  eagerly  in  the  winter  upon  soft 
twigs  as  in  the  summer,  hut  the  twigs  must  be  within  his  reach. 

Goat  men  of  experience  leave  all  trr^es  which  the  goats  can  not  destroy 
in  the  summer  until  the  winter  and  theu  cut  them  down.  It  is  **a 
goat's  paratlise/'  as  one  correspondent  st4it*\s,  to  Ix*  in  these  tree  tops. 
They  will  eat  the  soft  part  of  the  twig— 2  to  4  inches.  This  is  feed 
for  goats—  and  good  feed,  too — although  it  i^  such  as  no  other  one  of 
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oiir  domestic  uiiimals  will  sii!)sist  iij>on*  Q,  M,  Bock,  Bcnr^ovt*, 
Iowa,  ftCHuLs  tbo  Bureau  a  phuto^raph  (PI.  LXXXIII)  showing  Angora 
gout.H  lirowsiiig  upon  tiio  tops  of  treos  which  he  was  cutting  for  wood. 
Allhougli  the  ground  i^  well  covered  with  snow^  (the  picture  was  taken 
in  Januiirv),  tiie  goats  arc  keeping  themselves  in  good  condition  ui>on 
the  tree  toi)s  and  such  leaves  as  they  can  find,  for  thev  will  sometimes 
eat  dry  leaves  us  if  they  were  the  choicest  delicacy. 

There  is  another  feature  of  winter  browsing  whicli  is  of  importance, 
and  that  is  that  the  goats  onght  to  enter  the  wititer  in  good  condition. 
If  for  any  reason  they  can  not  get  into  good  condition  in  the  summer 
and  fall,  wtien  there  is  so  great  an  abundance  and  variety  of  brush 
and  weeds,  little  can  be  expected  of  tlieni  in  winter  on  feed  loss  in 
quantity  and  kintl.  On  eveiT  farm  where  goats  are  kept  some  sort  of 
coarse  f<:^dder  and  grain  should  be  provided,  in  order  that  they  may  be 
availalde  at  times  w  heri  storms  wiU  keep  the  goats  under  cover.  Some 
winters  this  sort  of  weather  may  hist  only  a  djiy  f>r  two,  while  in 
others  there  may  be  two  or  three  weeks  of  it. 

No  amount  of  cold  will  prove  injurious  to  the  g-oate,  but  the  caution 
may  well  br  r<^peated  that  they  should  l>e  ki^pt  dry.  especialh'  in  eold 
weather.  A  shed  of  eiisy  access  that  will  turn  water  is  one  of  the 
essentials  of  goat  raising.  It  should  be  so  constructed  that  the  water 
will  not  drop  from  the  eaves.  It  sliould  not,  however,  be  perfectly 
tight,  so  that  the  air  can  not  have  the  freest  circulation.  Many  goats 
will  die  from  V>eing  too  closely  conHncd  in  W'arm  sheds  or  barns  l>efore 
their  owneis  will  realize  the  fact.  Kitrdncss  In  this  respect  is  danger- 
ous and  expensive. 

S.  S.  Brannin,  of  Silver,  Mont.,  wdio  has  had  good  success  in  raising 
Angom  gotits  in  that  State^  wdiere  the  thermometer  frciiut^ntly  falls 
a.s  low  as  1^0'-  below  zero  in  the  winter,  was  requested  by  the  Bureau 
of  Aiitmtd  Industry  to  write,  for  use  in  this  report,  some  of  his  pi*ac- 
ttceij,  especially  on  winter  feeding  and  care.     His  letter  follows: 

The  care  of  i\w  Atv^iivn  gr>at  in  thiw  Hinto  in  tbo  winter  in  very  simple  arid  eA^y. 
Any  ahwl  ur  shdter  that  will  i!n  fnr  i  attle  or  hIu'C'[»  will  do  far  Anjjiom  ^oat^*  Th« 
thing  mo8t  ni'*-e9j<ary  i??  a  jrood  rtml  to  prolet't  tbe  gaats  from  the  wet*  If  they  have 
to  lie  m  the  niuU  or  t>n  tlie  wet  gnmnd  in  «'old  wealtier  thvy  will  not  do  &*>  well* 
They  will  .wfaml  any  amonnt  of  void  if  kept  &r\\ 

Am  to  the  goutn  fee<hng  upon  gmsH  or  brush,  my  exijenenee  ha^  lxH.*n  that  the 
gn»ttter  tlie  variety  of  ^rm-Sj  l>rni*h,  and  wced^^  the  Inciter  the  <iii!ility  of  the  mahair. 
Tliey  seeiit  to  do  well  in  tliiw  State  npon  the  gramma,  or  huflttlo,  gras*  as  it  is  very 
mitritiouH,  and  all  stoek  get  very  fat  npon  tt. 

Any  kind  of  |>aHture  whieh  will  keep  goats  fat  will  priHlnce  a  ginxl  Quality  of 
mohair  and  meat.     No  goat  that  is  poorly  fed  will  proihue  a  gtiod  ijuality  of  mohair. 

Any  place  in  the  foothilln  i>f  the  Koeky  Monntain?^  is  siiital>le  for  Angora  goats,  for 
there  is  a  great  abmidanee  id'  feed  of  all  kinds  whieh  make  it  a  goat's  paradise.  The 
goat;*  g(n  very  fut.  I  have  taken  over  2Q  ponndt*  of  rendered  tallow  out  of  one  3-yimr* 
old  Angora  wetlur  w  hirh  drej^sed  tiS  pfumdi*. 

As  to  fee^l  iji  winter,  they  re<iuire  very  little  when  eomimreil  with  other  »t<>ck  on 
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PRICES   OF    ca)ATS   AND    MOHAIK, 


EIOHTEEN1 

ttieramr  mrij?i*t  i^  they  will  [mw  di.nvn  Ihrouph  rt  Utr*t  or  in<iro  of  f*now  to  j^ret  at  the 
gTBflB,  or  tlii'y  will  travel  amund  tin/  nlgf-.s  uf  tiie  tiiiilx^r  v^liere  the  ^now  <lriftM  and 
pai  kH,  ami  brows^e  upon  tho  brush.  They  are  particularly  fou<l  of  tli**  pine  straw 
(neerllea)  or  tlie  foliage  of  the  red  iir.  They  will  even  hrowsu?  upon  tlies**  in  the 
summer  time  when  there  is  an  al>undauee  of  otlier  vegetiition  in  reiieh. 

I  have  wintered  thetn  at  ai^  altitude  of  nearly  t5,(XK)  feet.  I  feinl  them  in  winter 
only  when  it  Is  very  stonny  or  extremely  eold,  when  it  i^  l^^  or2Q'^  F,  below  jcen>, 
whit  h  ii*  only  a  few  days*  at  a  time. 

I  have  also  not iee* I  that  all  of  the  low-grade  goat h  tint  have  hf^n  brought  here 
from  New  Jb/xiro  and  were  l)are  uj*on  the  breast  and  Ik'Hv,  have  lieeome  entirely 
covered  on  the  neek  and  l^elly  like  a  hijih-j^rade  An^^oni.  This  I  eonsider  a  mo^t 
Wtindt  rfu!  rhan|*e  to  take  plaee  ujhjii  the  i^mie  aninuiL 

Tlko  one  fitiestion  which  hits  lieon  uski^d  of  this  BiiiTaii  more  tdun 
any  othor  (onrenting  thi.s  hRkiytry  is^  What  are  the  prunes  of  Angora 
goats  I  It  is  a  question  which  can  not  l>c  answered  definitely,  owing 
to  the  many  guides  of  Angoras  as  well  as  to  the  individual  diiTerenci's 
among  the  aniiuals  of  the  same  eross.  The  greater  the  distance  from 
the  sotiree  of  supply  the  more  is  their  \alue  increased.  The  great 
deman<l  for  these  goats  which  lias  rided  for  tuore  than  a  year  hius 
caused  the  prices  of  good  animals  to  range  very  high;  and,  as  those 
who  are  ptirchasing  recognize  the  fact  that  the  future  profits  are  in 
the  animals  of  good  (juality,  prices  are  likely  to  remain  high. 

Prices  for  good  does  range  froiu  S>10  to  l|25  at  this  tiin*\  One 
breeder  in  the  East  sold  5iJ  head  at  $25  eai-h.  Twenty-foirr  sold  at 
auction  at  Kansas  City  in  Octolier  at  ^17  cach.^  Bucdvs,  like  the  males 
of  all  domestic  animals,  bring  varying  piices,  which  have  ranged  dur- 
ing 11*01  frooi  $20  for  a  fairly  good  kid  to  ?100  for  animals  two  or 
three  years  old.  It  is  not  a  rare  occur!enc4%  however*  for  a  buck  to 
sell  for  several  hundred  dollars.  For  inst:inee,  the  sweepstakes  prize 
buek  at  the  Kansas  City  show  sold  for  $1^050,  and  the  buck  which 
took  the  second  prize  in  that  contest  brought  !?rilO. 

It  is  possible  to  go  into  the  Soutliwest,  the  principal  source  tjf 
present  supply,  and  pureiiase  goats  at  lower  ligiires  than  those  named 
above;  bnt  many  of  them  are  not  high  gi^atles,  and  those  which  are 
high  grade  beeouie  expensive  when  expressage  or  freight  is  paid  to 
distant  points. 

The  pruT^s  of  mi>hair  and  the  influenee  affeeting  them  are  diseiLSsed 
in  the  article  on  ""  Mohair  and  mohair  maiiufactiires '•  (pp.  480-492). 
The  etfort  is  made  in  that  article  to  show,  not  only  that  better  prices 
woidd  rule  for  a  better  grade  of  mohair,  but  that  the  Heec  es  now  pro- 
duced, if  properly  cleaned  and  sorted,  would  bring  more  money  than 
they  do  now, 

SHKARIXn, 

Th*^  *>jH'ration  of  shearing  i^  alwavs  a  proper  subject  for  considera- 
tion.    The  use  of  machine  clip|>ers   is  coming  more  and  more  into 
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favor,  bcciuiso  the  fleece  is  tukeii  off  evenl y»  double  cnittiii}^  it*  iivoided* 
:md  the  fhatieeB  of  cutting  the  aniiiial  are  reduced  to  a  inininmrn. 
There  are  those,  however,  who  stOl  prefer  the  hand  shears,  and  there 
are  more  who  are  using  tlieni  l>ecausc  they  do  not  own  a  sufficient  num- 
ber of  goatvS  to  warnuit  the  jnirchase  of  miuhines.  Plate  LXXXVII 
shows  a  goat  carrying  a  fleece  and  the  same  goat  after  having  lieen 
sheared. 

Goats  are  oot  so  gentle  in  the  hands  of  the  shearer  as  sheep,  and  many 
men,  especially  among  begmners  in  the  industry,  are  aBxiou;^  to  know 
how  l>c,st  to  handle  them  during  the  operation  of  shearing. 

F.  \\\  Ludlow,  of  liake  Valley,  N.  Hex,,  has  devi.sed  a  shearing 
tal>le  which  ha^ri  proved  to  be  of  great  service  to  himself  and  to  otherR. 
It  ifi  a  collapsibJe  trough,  or  coml*ination   table  and  trough,     Plate 


^'il«#HB«^« 
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Fiii.  1210,— Combtnntlon  shearing  trough  ond  table. 


LXXXIX  shows  thi8  table  in  uise,  while  flgure  210  is  an  outline  draw- 
ing, whii'Ii  will  show  more  dearly  than  the  |rhotograph  how  it  can  l>e  , 
niiwle.     It  will  be  noticed  that  it  is  very  simplr,  nnd  it  i>  equally  MiiltKl  I 
to  hand  and  machine  shearing. 

This  table  is  first  ii-^ed  in  the  shape  of  a  trough.  The  gt»at  is  phucil ' 
in  it  on  its  Hwk  and  held  down  by  means  of  a  strap  across  the  throat. 
While  in  this  position  all  the  undeiparts,  sida^^,  and  leg.^  may  be  worked 
upon.  Mr.  Ludlow  says  that  in  machine  shearing  it  is  a  good  plan  to, 
8tart  at  the  !>risket  and  shear  all  the  belly  as  far  iwck  as  possible;  tlien 
shear  the  front  legs  and  nock;  then  start  at  the  hocb*  and  f*hear  Up  the 
hind  legs  and  along  the  sides  to  the  point  of  beginning.  After  shear- 
ing one  of  the  sides  allowed  hy  the  trough,  the  goat  is  tied— **  hog- 
tied,*'  to  use  a  We^iteru    expressiorr  that  is,  all  four  feet  are  ti*Hl 
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tog'etbrr.  Tho  sideH  of  tlie  troiitrh  are  now  dropped,  formintr  n  talile 
upon  which  to  finish  tho  ojx* ration.  Tin*  illiLstmtion  shows  tbiit  thrre 
ifci  now  f  i*ee  access  from  the  tail  to  the  head,  and  the  goat  ronmiiiH  help- 
less. In  tho  illustration  the  floeeo  already  cut  ha.s  boon  pulled  away 
in  ordor  that  the  table  might  be  shown ^  l>ut  the  propor  ooursc  in  to 
leave  all  the  fleece  upc^n  tlie  t^ble  until  the  goat  in  liberated,  and  then 
roll  it  up  inside  out. 

Mr*  Ludlow's  description  of  this  tabk^  iw  given  herewith: 

The  table  ig<  simple  in  coTifltnietion.  It  is  aWKit  22  inches  high,  2  ftjet  10  niches 
lon;r,  and  21  iiif_*hefl  wide.  The  tap  is  fompo<jed  ui  two  Vi-iiirh  niilei*,  which  aru 
hiji;*ed  to  the  3-iiirh  ceiit^rpieee.  On  the  lower  side  of  thei»e  niovahle  flapn  in  u  nar- 
row piece  8  inr  he«  loni^,  which  catches  im  the  frjinework  <tf  the  tiilde  when  the  eidea 
are  lifted  mid  hnlds  ttieni  statHinary.  When  the  mlaa  are  elevated,  the  top  of  the 
table  forms  a  trough  3  inehi^s?  wide  at  the  bottom  and  pji^iblya  foot  wide  at  the  top. 
Into  this  troug:h  the  j^oat  to  be  shorn  is  thrown  feet  np.  A  small  Ft  rap,  wliich  hangs 
from  the  end  of  one  ol  the  side?*,  is  run  over  tlie  gout's  neck  and  fastened  U*  the 
other  side.  The  >joat*H  head  i(^  hanj^in^  tiver  rhe  end  nf  the  table  and  the  Btrap  pre- 
vent.s  it  gettinjr  free.  The  bellj  and  legs  are  then  nhorn.  The  legs  of  the  goat  are 
then  tied  tt^gether,  the  strap  removed  froni  the  neckband  the.Hidesof  the  table  dro^»- 
peil,  so  that  one  has  a  plane  surface  on  which  to  shear  the  re.^t  of  the  animal.  An 
untrained  man  can  shear  100  goats  a  day  with  a  shearing  inacidne  and  snc^h  a  table, 

IXKJS  VXR8U8  OOAT8. 

Much  has  been  said  in  the  pre«s  about  the  ability  of  Angom  goat^ 
to  resiwt  the  attaeks  of  dogs.  Probably  the  most  general  dt*;iwbaek  to 
the  raii^ing  of  sheep  is  the  lialdlity  of  the  sheep  to  be  atta<ked  by  <logs, 
(toatvS  do  not  suffer  frotu  the  attaeks  of  dogs  exeept  ii»  i*are  instjinces, 
if  tlie  reports  which  rea*  li  this  Bureau  through  eorres|>ondenee  and  the 
press  nniy  be  used  as  a  Imsis  of  opinioiu  The  bueks  are  ''  born  fighters," 
and  the  d<3es  ina^' easily  be  tmined  to  defend  themselves  and  their  kid.s. 
Beeuuse  of  their  pugnacious  disposition  toward  dogs,  they  are  fre- 
quently empltjyed  in  small  numbers  — say  one  to  three  —  to  run  in  Hocks 
of  sheep  as  a  protection  from  dogs.  A  few  will  remain  with  sheep, 
but  a  larger  number  are  apt  to  sepixrate  themselves  from  the  sheep  and 
to  flock  by  themselves. 

Two  or  three  newspaper  report.s  have  been  received  at  the  Bureau 
of  Animal  Industry  which  state  that  dogs  have  killed  Angom  goats, 
but  these  could  not  Iw  verified.  Still,  it  is  not  impossible  that  several 
dogs  might  overpower  a  goat,  and  there  is  no  doubt  they  w^ould  do  so 
if  they  could;  and  it  should  not  be  understoi^d,  as  some  inquiries 
would  seem  to  Indicate,  that  kids  can  defend  themselves  any  better 
than  a  lamb  can.  Ordinarily  an  Angora  buck  will  vanquish  a  tlog, 
and  it  is  not  believed  that  the  goat  indnstr}^  will  stiff er  to  any  appreci- 
able extent  from  the  ravages  of  dogs. 

Notwithstanding  all  this,  it  will  be  wise  for  the  owner  of  a  fltK;k  of 
the.se  goats  to  keep  a  close  watch  upon  them  in»til  they  deniojistrate 
that  they  can  care  for  themselves  in  a  t^ontcst  with  dogs.     When  wo 
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load  tlio  statrmeiit  tif  siirh  iiii  iiuthority  as  Mi\  IL  T*  Fuohs,  Marhlo 
Falls,  Tex./  showing  how  ho  trains  tho  does  to  fight,  and  then  read  n, 
Htatemeat  of  Mr*  Philo  Otj^don,  already  quoted,  referring  to  the  fighting 
qualities  of  this  goat  as  **  lietioii,-'  we  are  led  to  suspect  that  there  may 
be  something  in  the  matter  of  training  for  defense.  It  must  be 
remembered  that  Angora  goats  are  reitiarkal>ly  intelligent  and  learn 
readily:  and  so  it  is  often  the  ease  that  there  are  eharacteristies  in  one 
lloek  of  Angoras  wbieh  are  entirely  absent  in  another. 

In  firder  that  the  goat  men  may  have  the  Iwnefit  of  the  opinion  of 
otie  who  has  !ih<1  niu(di  ex|>erienee  in  the  business  of  Angom  goat 
raising,  the  folluwing  is  quoted  from  ^Ir,  Ogden: 

I  have  waiti'«1  a  long  tinK*  f«*r  i^nino  of  Xlw  ohh'T  lireedera  of  Angoras  t»i  lorrei't.  the 
prevailing  «>i»ini*)n  of  the  womh^rful  fighting*  qualities  of  the  Angora — liow  it  kilU 
dipg?*  ami  wtflves  aiol  other  troiihli\«r»me  animals  vvhich  intriule  upnn  it«  territory* 
Mt'n  wh(»  uTitL"  alKiiit  their  g<»atfj  ^Iriving  tiff  or  killing  stray  can*  ainl  other  iLnimalu 
nimply  atlvertise  the  Spanish  <»r  other  has*'  lilooil  in  their  flfK-ki*,  f<»r  the  pure  Angom 
has  alx*ut  a^  miwh  tight  in  liim  as  a  jark  rahliit.  It  in  tlie  most  titnitl  and  nervona 
of  our  doruei^ticaUHl  aninialH.  By  patience  and  kind  treatment  the  hertier  and  hi« 
dog  ean  giiiu  their  c*>nt]deneeT  but  let  a  strange  dog  or  man  eome  near  the  flock  and 
they  get  excited  and  biineli  up  together.  If  a  dng^  wolf,  or  other  animal  attack  them, 
they  will  rtni  to  the  higlie*'t  point  neiir  thern  and  hunch  np.  The  old  ViuckF,  Ftngia, 
and  the  strongest  animal*J — snppt»8ed  fightei's' — will  crowd  to  the  renter  of  the  flock 
and  Btanip  their  fore  ft^.»t  and  ^how  defiance  wheTi  out  uf  danger.  The  weakes»t  goata 
are  fi>r<  ed  tn  the  onl.Ki<le  of  tlie  btmeh,  and  arc  the  fmes  kitleil  by  dogs  and  wild 
atninals.  Ttiin  trunehing  up  often  Baves  them  from  attack,  but  if  a  dog  or  ofiicr 
aniuial  ha^  the  courage  to  grab  a  goat^  the  flork  will  i«vvay  bai*k  and  finally  break  for 
another  elevation,  and  again  bumdi  up  and  wait  for  the  dog  or  wolf  to  pick  ap  Wime 
of  the  weaker  goats  crtiwded  to  the  outride.  1  ha%'e  watched  these  manetivcrs  ttiid 
have  never  yet  seen  atiy  attempt  to  rer^cne  the  unfortunate  goal  caught. 

IMPORTATIONS. 

FreviouH  to  llHJl  ilie  hist  Angora  goatw  that  had  been  iinported  into 
the  United  States  from  Asia  Minor  were  twelve  in  mini  her  (two  biick» 
and  ten  doen),  and  were  personally  selected  and  imported  by  John  S. 
Harris,^'  now  of  Sah^m,  Greg,:  and  previou.s  to  IHOI  he  and  Israel 
S.  Diehl  were  the  only  importers  who  went  into  the  villayet  of  Angoi'a 
for  tfieir  animals. 

C.  1\  liailey  *fe  Sojis  Coniparjy,  uf  San  flune,  CaL,  imported  two 
hneksfrom  South  Afrii-a  in  1S98  and  another  one  from  the  same  place 
in  Ism). 

William  M.  Landrnm,  of  Lagniia,  Tex.,  a  man  who  has  hceii  breed- 
ing Angora  goats  for  fort}'  years  and  more,  and  who  was  the  first  to 
introduee  them  into  California,  suceeeded  in  importing  two  yearling 
bueks  from  South  Africa  in  11*01.     They  arrived  at  Now  York  on  April 


•Bn.  An.  Iml,  Bub  No.  27,  p.  53. 

*^  It  le  an  interepting  fact  in  connection  with  Mr.  Harrig's  visit  to  Angora  that,  boitig 
ih«?re  at  the  time  when  the  telegraph  line  was  complete<i*  he  B4*nt  out  the  fin«t  in«»#-  ^ 
gage  from  that  {mint.     Me  still  holde  the  rceeijit  showing  thi.H  h'mtorieal  fact. — (i,  F.  T, 
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Fig,  1  .—Angora  Goat  before  ^Shearing 


Fig.  2.— Angora  Goat  after  Sheading, 
Phoro^niphs  furnished  by  Jan.  A,  MoT>erle>\ 


Ah.  Rpt.  a.  A.  I.  1901 


Fig,  l.'-SMowfNG  Goat  fN  shear<h<g  Trough. 


Fig.  2.— Showpng  Goat  on  shearing  Table. 
rholtigraphs  fiinii:ihi'd  by  K.  IK  Lmlluw  i  Co* 
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20,  after  being  seventy  days  on  the  journey,  and  on  May  2  arrived  at 
Ijaguna.  These  two  goats  were  bred  by  a  8011th  Afriean  l>reeder, 
Mr.  R.  C  HobiieH,  their  sire  lieing  Dick,  whirh  was  thi?  prizo  buck 
at  the  Port  Elizabeth  show  in  1900.  The.so  animals  have  not  yet  been 
on  exhibition  an^'wbere  in  thin  counlry  >^o  that  ttn\v  might  be  pa8sed 
upon  offit^ially,  l)ut  Mr.  Landrunrt^  own  deseriptiuii,  which  deh  es  a 
little  into  a  history  of  which  he  Is  a  part,  U  given  herewith: 

They  i\n^  large^  \vcil-f(;}rmod,  perfect  >^i>ab^  in  every  point.  They  sheared  10'^  and 
lOJ  pounds,  respeetively,  of  tht*  ilnmi  fleeee  I  have  yet  K'en  on  an  hnporte<l  hnck» 
The  hair  h  13  tu  14  inches  lon;^,  and  eo  tliick  that  it  was  tliUhiilt  to  ^hear  it  wilh  rom- 
mon  Bhear^.  The  hair  is  the  same  length  all  ov^^r.  There  are  j>o  oj»en  sj>ots  ijisi<le 
the  legf«,  on  the  Hanks  or  brisket^  and  every  inch  of  akin  is  eoveretl  with  tlic  same 
kind  of  fleece.  When  shorn  tlie  tleece*^  were  turned  llesh  side  up  and  examined  for 
kemp.  Most  of  the  leading  hnnMlers  of  the  count ry  were  there,  inclnding  George  \\\ 
Baylor,  Mr*  Harris's  partner.  They  were  all  challen;^e<l  to  lind  one  kemp,  and  it 
could  not  be  found.  Th(*se  hyt-ks  are  strictly  free  fr<im  kemp  and  hare  sp<^>ts  any- 
where.    They  had  no  pointe«l  ringlets,  as  the  hair  is  all  of  the  sanje  len^,'th. 

These  are  the  most  jierfeet  p*ats  I  have  ever  st^en,  and  I  have  f^een  all  bnt  a  very 
few  of  all  that  have  ht^n  imijorted  to  the  rnited  States.  Tiiose  who  thought  that 
thert^  are  mi  drpt-elahs  Anp^oi^s  in  Sonth  Africa  luive  been  nn'staken.  Pasha  is  a  bet- 
ter goat  than  any  that  ever  came  to  Ainerit^  from  Turkey,  and  then*  are  even  mora 
perfect  than  Paisha.  Of  the  goats  from  Turkey  some  have  had  one  fine  jKiint  and 
some  anotlier,  but  I  have  never  seen  a  ^oat  before  with  all  the  go<jd  points  the**e 
have.  Tlie  Davis  goatn  hail  tlie  tmest  tleece  in  the  world,  but  it  was  confined  to 
their  sidt^.  Their  lielliti^  and  throats  were  naked,  and  they  had  coarne  liaii  on  their 
backs.  Diehl  had  f^ome  g^ood  goats,  hut  none  perfect.  Chenery  had  four  or  five 
ewes  almost  perfe(!t,  but  no  lirnks  to  et|nal  them»  A  perfect  animal  in  any  breed  ia 
hard  to  get. 

Tlie  Bureau  of  Aniyiul  Industry  received  sanijdes  of  the  mohair 
from  theM>  two  goat.s,  which  are  v<'rv  line  and  lustrous,  und  t!u^  only 
samples  among  the  many  which  the  Bureau  lias  which  are  free  from 
kemp.  Frof,  E.  F.  Pernot,  of  the  Oregi»n  Agricuhural  College,  lueas* 
ured  samples  of  mohair  from  these  goats  and  ft>uud  that  their  diame- 
ters were,  respectively,  0.00177  and  0.00^18  of  an  inch.  While  this 
iH  very  fine,  it  is  equaled  l>y  many  goats  whi(*h  have  been  bred  in  our 
own  country;  but  the  k'ligth  and  weight  of  the  fleece  of  these  South 
African  bucks  and  their  freedom  from  kemp  are  fpialities  of  highest 
desirability. 

A  picture  of  these  two  bucks  Ls  shown  herewith  (PL  \L\  lig.  1), 
The  only  other  importation  in  11)01  was  by  C.  P.  Bailey  &  Sons 
Company.  Dr.  W.  C.  I^ailey  of  this  firm  spent  tht^  winter  of  llHiO-ltXH 
in  Asia  Minor  investigating  the  Angora  goat  industry  there,  and  his 
report  appears  on  pages  493-50tJ.  Although  the  Ottoman  Empire  has 
strictly  forbidden  the  exportation  of  any  Angora  goats  since  ISSI,  Dr. 
Bailey  purchased  four  animals  and  succeeded  in  getting  them  out  safel}*, 
and  they  are  now  in  California  {PI.  XCI).  He  visited  about  every 
part  of  Asia  Minor  where  the  Angora  goat  indnstrv  is  carried  on, 
and  has  expressed  himself  as  well  contented  with  the  individuals  which 
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he  secured.  Onl}'  an  iutimution  of  the  dillieultics  with  which  he  met 
are  given  in  the  foUowing  U»rse  sentence  written  from  tV)n.stuntinople 
on  the  return  trip: 

A  rido  on  Dnile  l»ack,  then  on  camels;  a  trip  ina  rlosed  carmge;  then  to  be  tightly 
pai!keil  ill  a  f^vk  and  carrietl  for  niilt^a  on  a  nian*«  back;  uext  Uj  ILk?  given  a  hay  ride 
on  the  Bo.sphorufj  (under  a  boat  load  of  loose  hay);  to  be  »hom  in  cold  weatln^r  and 
mil  Hi  rough  f*<ia!  dunt^  only  to  look  the  death  ax  in  the  face,  Imt  to  Ix'  saved  by  a 
**goldt*ii  wand;"  tlimugh  the  slreetH  of  tlio  oriental  capital  in  an  open  wagon^  but 
looking  more  ILke  deatl  aniniak  tlian  live  ones;  even  now  to  be  etopiied  three  times 
by  L'netoma  ojaiciaU  and  the  pulit5e»  and  a^  many  time?^  pH>>'tfed.  They  are  oat  of  the 
Ottonniti  Empire  now,  Init  they  liave  yet  a  long  and  lire.souie  trip. 

The^e  goat^,  like  the  two  imported  from  South  Africa  by  Mr.  Lan- 
druiij,  are  said  to  l>e  entirely  free  from  kempand  arc  ideal  individuals. 

In  a  few  years  the  industry  in  the  United  StateM  should  begin  to  feel 
the  good  etiects  of  tln\se  importations,  and  niohair  growers  will  lie 
gniteful  to  these  men  who  have  invested  so  much  money  and  suffered 
so  many  hardships  in  order  to  fditnin  the  best  in  the  world. 

SECOND  ANNUAL    KXIHIUT   OF   THE    AMEUICAX   ANGOKA   HOAT    BKEKIlEliS- 

AS8IX1AT10N. 

The  second  annual  exhibit  and  sale  of  the  American  Angora  iioat 
Breeders'  Association  was  held  at  Kansits  City,  Mo.,  on  Octrdx^r  24, 
25,  36,  and  28,  IWl.  There  were  on  exhiliition  about  2,500  goats 
fiT»m  all  sections  of  the  rountry  except  the  East,  and  the  attendance 
was  so  largo  as  to  convince  everyone  there  that  the  interest  in  the 
little  animal  had  heconie  wHidespread,  This  interest  was  said  to  l>e 
much  greater  than  during  the  first  exhil/it  afid  sah\  which  w^as  held 
in  Kansas  City  the  year  iiefore.  It  wsis  particularly  notieeahle  that 
those  who  were  goat  raisers  and  had  goats  for  sale  seemed  less  anxiouft 
to  make  sah's  than  to  learn  whatever  wan  to  be  learned  about  the 
animal.  If  there  was  any  point  that  had  been  overlooked  in  breeding 
which  should  receive  attention,  it  was  their  desire  to  know  what  that 
poijit  was,  how  to  attain  the  end  desired,  ai»d  why  it  was  desimbic  to 
attain  it*  They  had  rom*'  to  stdiool  to  learn  lessons  by  an  inten/hange 
of  opinions  and  exj>eriences.  and  they  freely  remarked  that  they  had 
not  come  ifi  vaui. 

There  were  present  at  this  meeting  nearly  all  of  the  prominent 
breeders  of  Angora  goats  in  the  United  States.  Those  who  were  in 
attendance  were  especiaity  gratitied  to  nu?et  William  M.  Landrum, 
who,  in  18*>1,  was  the  lirst  to  take  Angora  gnats  into  California,  and 
who  has  heen  a  breeder  for  fortj^  years;  also  John  S*  Harris,  who 
succeeded  in  importing  t^n  animals  from  Asia  Minor  in  1876,  these 
lK»ing  the  last  from  that  country  previous  to  19*)  1;  and  Dr.  W,  C 
Bailey,  who  had  but  recently  returned  with  four  Angoras  from  a 
journey  through  Asia  Minor.  j 
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The  first  meeting  of  the  a^-isociatioD  wii8  devot-ed  to  spooches  and 
remarks  on  the  An^mra  p^oat  Industry  in  geneniL  Thoso  who  addros^od 
the  association  were  CoL  William  L.  Bhiek,  Fort  MeKavett,  Tex. :  Dr. 
J-  R.  Standley,  PlatteviHe,  Iowa;  Gustav  A.  Hoerle,  R\dgcwoodj  N.  J»; 
Dr.  \y.  C.  Bailey,  San  Jo,sc,  Cal.;  George  Fayette  Thompson,  repre- 
sentitjg  the  Bureau  of  Animal  Industry;  and  Dr.  Ed.  K.  Allen,  uf 
Kansas  City,  Kans.  At  a  later  meeting  George  G,  Emory,  of  San- 
ford.  Me,,  addres8<'d  the  association  on  the  values  and  ui^es  of  mohair; 
Injx>murh  us  Mr,  I^liBery  was  familiar  with  every  detail  of  mohair 
manufaeture  and  was  the  pnrehasing  agent  for  large  mohair  mills  in 
the  United  States,  his  remarks  had  pet^uliar  weight  with  tlie  breeders. 
The  purpose  of  Mr.  Thompsorrs  address  was  to  show  the  nwd  for 
better  mohair,  and  the  ideas  advanced  there  are  em^xidied  in  the  article 
oti  ''Miihuir  and  mohair  manufactures''  (see  pp.  480-402). 

Tlio  Bureau  of  Animal  Industry;  the  San  ford  Mills,  Sauford,  Me.; 
and  the  Massachusetts  Mohair  Plush  Company,  Lowell,  Mass.,  each  had 
exhibits  tif  mnhnir  manufactures;  and  C  P,  Bailey  <Sc  Sons  Company, 
San  Jose, CuL, and  \V.  G.  Hughes  &  Co.,  Hastings,  Tex.,  exhibited  rugs 
made  from  the  Bkhis;  the  former  al^o  showed  samples  of  gloves  made 
from  Angora  skins.  These  exhilnts  were  omi)li>yed  as  illustrations  of 
how  the  dllTerent  grades  of  mohair  are  usetl;  and  they  eonvineed  the 
breedei"s,  as  nothing  else  eould  do  so  well,  of  the  necessity  for  better 
eiohair.  And  so,  when  this  show  came  to  an  end,  the  Angora  goat 
hidustry  had  taken  the  tirst  step  tmvard  an  important  advance,  iji  that 
every  breeder  went  home  thoroughly  impressed  with  the  fact  that  the 
day  of  poor  goats  and  poor  mohair  was  passing. 

The  importance  of  good  mohair  as  thus  made  pnuninent  wjus  not 
well  known  among  numy  of  the  breeders  before  this  time,  and  so  it 
was  not  surprising  to  find  many  goats  on  exhibilion  which  were  really 
very  poor  individuals:  but  the  owners  were  there  to  learn,  and  the 
result  will  be  that  in  the  shows  a  few  years  hence  there  will  l>e  animals 
far  superior,  in  the  excellence  of  their  mohair,  to  most  of  those  show^n 
at  Kansas  City  in  11M)L  There  were  a  eonsiderable  nnnilK?r  of  goats, 
on  the  contrary.  whii*h  were  superior  in  many  essential  points — better 
individtmls.  indeed,  than  most  breeders  expected  tti  see  in  the  United 
States  at  this  time.  Thus  it  was,  having  very  poor  goats  and  very 
excellent  ones  on  sale,  that  prices  in  the  auction  ring  mnged  from$rK25 
for  the  cheai3est  doci^  to  5pl,050  for  the  sweepstakes  fnick. 

The  prize  buck  Pasha  Coliuubia  brought  the  highest  price,  Jl,050; 
a  prixe  yearling  buck  from  Lawrence,  Kans*,  ^510;  prize  doe  Ameri- 
can Princess,  ^275;  a  2-vear-oIddoefrom  Carlsf>ad,  N.  Mex.,?l25U;  and 
a  4-year-old  buck  from  San  Jose,  Calif.,  ii25M.  Other  goats  sold  from 
$220down  to**>.iS5. 
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.SW-EEPSTAKES    UCCK    AKl)    t>OE. 
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Nu  iu^t  uf  tin*  photographer  can  show  the  best  points  uf 
goat,  but  the  picture  of  Pasha  Columbia  (PL  XCII,  fig,  1| 

HweepsUikes  buek,  which  sokl  f<rr  ?l,OrjO  in  the  rinj^  at  T'anS 
^hows  his  size,  geueml  features,  and  length  and  thiekneh .  o 
The  uiohair  upon  hi-s  throat  and  belly  in  as  thick  and  long  as  tl 
the  sldvs.  He  is  so  nearly  kt^iiipless  that  it  is  diifii-oU  to  U 
oil  hiiiL  He  was  bred  and  raised  by  C,  P:  Baile^^  *!^  Sons 
Jose,  Calif.  The  j utiles  at  the  show  found  no  difficult}'  in 
the  first  prijie  in  the  sweepstakes  elass» 

Pasha  Cohnnbia  was  purchased  by  Mrs,  ^L  Arnit^r.  uf  K 
N.  Mex*,  after  spirited  bidding.  ■ 

The  sweepstakes  do<^  American  Princess  (PL  XCII,  fig. 
another  animal  fi'om  the  fliieks  of  i\  P.  Bailey  c^  Sons  Co. 
first  premium  also  in  her  class  of  3-yeAr-olds,  and  8old 
for  $275  to  Thomas  11.  Mastitj,  of  Mastin,  Kaas.  The  pi 
reproduced  here,  having  been  tiiken  under  cover,  does  not  sho 
best  advantage;  but  her  general  appearance  shows  her  to  beS 
of  excellent  points.  Like  Pasha  Coluiubia,  she  is  well  cover© 
ntH'k  atid  belly  with  a  heavy  tlet'ce,  and  she,  t(H>,  is  iJuiost  kf 

JClWiES  OF   THE  r;oATs. 

The  judges  of  the  goats  in  the  ring  were  J»  M.  Stewart,! 
town,  IIL;   Dr.  J.  K.  Sfcindley,  of  Platteville,  Iowa;  CoL 
Hoag,  of  Maquoketii,  Iowa.     George  G.  Emery,  of  Sanfc^n 
a  special  judge  on  in<diair  on  goats  in  pens,  while  (ieorj 
Thompson,  of  Washington,  performed  thw  duty  on  goats  al 
ring. 

ANGORA    VENLsm:»N, 

One  feature  especially  in  connectiun  with  this  exhibitioij 
was  a  banquet,  at  which  the  flesh  of  Angoms  was  «ervod  in 
HtylcH  and  at  which  no  other  kinds  of  mejit  were  admitted.  ' 
purpose  of  the  bantpiet  was  to  popularize  the  use  of  tJiis  kiJid  < 
and  i'onset|uently  many  persons  were  invited  to  ocieup}* 
table  who  had  never  eaten  it.  There  appearetl  Ui  be  no  dh 
the  general  oDiiiion  that  Anirora  kid  in  eaual  in  everv  ro&Dec 


F(G.  t.— Angoras  imported  by  Wm.  M.  Lanorum. 
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Fig,  2,~'Lazaf{i;s,  Sweepstakes  Buck  at  Kansas  City  Show  in  1900, 
lUiistration  fiirni?ilii?fJ  by  B.  F.  Rich  unison. 
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A.8  this  iiidustiy  beL-omsa  larger  and  hirger  there  will  }ye  an  incroas- 
Ef  runibcr  of  Angoni  wethers  whit-h  iiiiist  he  put  t^>  the  most  profit- 
le  use.  While  it  ma}'  be  found  thuL  many  of  them  will  yield  a  profit 
mohair  produeers,  it  will  be  more  eeonomical  to  dispose  of  mo.st  of 
em  for  Angora  venison.  For  this  reason  it  Is  quite  essential  that  all 
ei  lid  ice  ugain.st  them  oa  this  score  shnuld  lie  overeonie. 


ejiid 

i 


LICE   ON   (i<}ATH. 


A  careful  examination  of  most  of  tlie  exhibit^s  of  goats  at  Kansas 
Xy  showed  that  nearly  all  of  them  were  infested  with  lice.  It  is  not 
ditfienlt  matter,  as  all  goat  men  agree,  to  rid  goatj^  of  this  annoyance 
r  di/>j>ing  them  in  any  of  the  common  sheep-dip  preparations.  The 
imals  can  not  thrive  to  the  best  advantage  when  they  are  carrying  a 
ece  full  of  lice;  sometimes  the  lice  bectJine  so  nmneroiis  as  to  cause 
e  goat  to  lose  flesh  and  finally  to  fail  to  produce  a  good  quality  of 
^hair,  or  even  to  prtj<luce  a  kid,  if  the  infested  animal  is  a  doe. 
Goat  misers  must  learn  that  an  animal  which  is  ha(ily  infested  with 
e  in  the  winter  nearly  always  retpjiren  extra  feed;  in  other  words^ 
lice  are  raised,  thev  insist  on  l>eing  fed. 


kESfilJ  TJiiSS. 


The  association  unanimonsiy  adopted  the  followitig  resolutionsi, 
lich  were  introduced  by  CoL  William  L.  Black,  Fort  McKavett,Tcx. : 

►Vhereas  the  hide,  or  skin,  of  the  Angora  go*it  its  of  great  value,  and  can  he  largely 
)d  for  tlie  tnakhi^  of  rugs  and  ferriage  robes,  aw  well  \i^  overt*oal.**  for  ineu  and 
men;  and 

l^'hereas  under  jiresont  euaditioii!^  of  the  I'liited  States  tariff  the  !*kiu  of  tiie  A?*i- 
c  goat  is  alhiwtHi  to  lie  itiifM>rt<il  intii  our  eountr}-  free  of  rUity  if  in  a  raw  s^tate, 
i  at  tlie  low  rate  of  20  per  cent  ad  valorem  duty  if  dn^i^Hedt  whiidi  li*  not  more  ihnu 
entf*  on  a  skin,  owing  to  the  low  seale  of  labor  in  Asiatit'  eountries;  and 
iVherin*»  it  ij^  imtKii^iltle  inr  the  Amerii  au  furrierd  of  skins  to  mmpet*-^  with  hunh 
rade:  Therefore  hv  it 

HeAolvedt  By  the  American  Aiigora  iioat  !?ree<lerw*  Aj^stK-iation  that  Congress  l>e 
juested  to  so  revif«e  tlie  tariff,  iu  reiJpe<'t  to  all  skina  that  are  imported  into  the 
lited  IStates  for  the  ] purpose  *if  making  rugss^  roln^s,  and  clothing,  ho  as  to  ettualize 
e  cost  of  ftrodueing  and  ilieNsing  the  »ame  with  the  eo^ft  to  the  American  gi>at 
ser  and  furrier;  and  that  the  tariff  he  made  **{<peeilie"  and  not  '*ad  valorem*" 
f{t'mlved,  That  a  copy  ui  the  foregftiug  resolutio!^  he  forwarded  to  tlie  Hvm,  Janiea 
ilcson,  Secretary  of  Agrieultnre,  with  a  rerpiet^t  froui  the  Ameriran  Augora  Goat 
Beders'  Association  to  use  his  beat  efforts  in  having  the  same  favoraldy  acted  upon, 

LFrrrElt  Tn   THK  JifiCKETAaV    or   AOKJeiLTCRE. 

The  following  letter  was  sent  to  the  Secretary  of  Ao-rieiilture  hy 

:ection  of  the  as^sociation: 

Kansas  Citv,  OHolur  ^^s^  IfOL 
e  lion.  Jamh^)  Wii^son, 

Secrdanj  0/  AfjricttUvrf,  Wtivhinf/ton^  D.  f\ 
)EAn  Sir:  The  members  of  the  American  Angora  Goat  Breederft('  As^voeiatioiij  at 
iir  seeond  annual  meetin;^  in  Kansas  CiU',  Mo.,  desire  to  express  to  yon  their  i*in- 
e  thanks  for  the  generons  aid  which  has  been  rendered  them  by  youn^elf  in  the  pub- 
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lication  ami  dirftribntion  of  literature  concerning  the  Angora  g^iat  and  ita  by-|>F<cHlni 
whirh  they  ret'ogTiLzo  fu?  being  tho  chief  lever  that  Imy  lifted  tliii?  grand  indiii^tr).'  ii 
the  promtnence  which  it  enjovii  to-<lay. 

The  meeting  that  hae  jUKt  t*»rminate<i  waa  attended  by  many  hnndrede  (4  citi 
from  nearly  cven^  State  in  Iho  Union,  who  Bhowed  the  great  confidenct*  they  bad  in 
th*^  intlustry  by  a  \^ry  liberal  pun^ha^e  of  gnat^  with  whieh  they  expected  to  oni baric 
in  the  raising  uf  the  animal;  ami  it  la  gratifyinjyf  to  state  that  the  prices  paid  for 
same  were  beyon<l  the  rnott  sanguine,  reaching  in  one  case  the  phenomenal  aum 
11,050  for  a  mugle  Rtiunal  and  an  much  as|510down  to  $250  for»evenil  others* 
when  we  say  to  you  that  li\««  than  three  years  ago  these  very  s^me  auimahi  wi 
hardly  have  commaniled  rj?  many  centa  some  idea  of  the^ratitnde  we  feel  lor 
able  support  and  aj^iistanee  may  he  imagined. 

We  Ijelleve  tho  Angoni  goat  indnstry  ha«  been  e^tablii^hed  upon  a  pernjanrni 
i*ound  foundation  and  will  continue  to  grow  very  mpidly.     Jf  you  will  pardon  na 
invoking  your  valuable  a.«t*iHtan<xt  tuiee  more,  we  would  Ije  pleastxl  to  lay  Wfure 
a  plan  which  we  think  can  lie  employcn^l  to  extend  the  uses  of  mohair  very  langflf, 
and  thus  extend  the  usefulness  of  the  Angora  goat  by  ntilizing  the  millionA  of 
of  moimtain  and  bninh  land  in  the  Tnited  States  that  will  probably   never 
employtHl  for  any  other  purjH>irt?. 

It  is  well  known  that  mohair  p<iBi^esHO«  very  remarkable  strength  and  dnrabUit] 
well  a.'i  Imng  of  a  very  light  nature;  and  it  hm  oceurred  to  nn  tliat  the  fiber  mi 
Ik*  applied  to  the  manufacture  of  army  tent^,  sail  I'loth,  and  army  clothing'  to  mtidk 
Ix'tter  adviintatje  than  eotton. 

We  would  LuH  your  attention  to  the  further  fact  that  mohair  is  practically  \m 
villus  to  water,  un«l  that  any  fabric  made  frnm  the  same  ij*  proof  against  mi 
which  is  m  def<lructive  to  all  vegetidile  iUicrs. 

It  if)  our  opinion  that  a  sail  and  tent  cloth  can  Im?  maile  from  trtohair  of 
strength  and  duralulity  with  that  now  matle  from  cotton,  which  will  l>e  two-tltli 
lighter  in  weiglit,  imd  that  itf*  life  of  iteefulneea  will  be  three  times  as  great,  owing' 
itH  immtmity  from  ntililew. 

In  clothing  for  tlio  Army,  it  is  our  opinion  that  a  very  light  rain-proof  coat  c«d 
made  from  mohair,  which  would  \>e  a  grc^t  relief  to  manv  a  fi>ot-wom  soldier  on 
march  who  i^  now  compelled  lo  carry  a  heavy  cotton  or  inrlia-rubber  **  slicker 
in  the  matter  fuf  transporting  tenb»  upon  wagons,  it  will  certainly  he  a  great  advill»' 
tage  to  have  them  reduce<l  to  the  extent  of  two-thir«l<  their  present  weight* 

Another  valuable  characteristic  of  mohair  which  makes  it  e«:i>eciaHy  adaptcnl  to 
the  making  of  army  cb>thiug  h  tliat  it  will  n<.>t  collect  dust  like  cotton  or  yirooL 

If  you  do  not  differ  with  nt*  in  the  foregoing  miggestion^  it  will  certainly  be  ^vfj 
gratifying  to  the  members  of  the  American  Angora  Goat  Bree<1er>^*  Aj$«ociatlcia  if 
you  will  u>Hi  your  influence  with  the  proper  ofliiialK  of  the  rnitcfl  States  GoTufth 
ment  to  have  the  same  put  into  practical  oix*nition. 

Again  thanking  jou  for  your  very  vahiable  f^nppirt  in  the  ad\iinct*mefit  of  oaf 
young  inciustry,  we  have  the  honor  to  remain, 
Moet  respectfully,  yourjj, 

J.  M:  Stewaut,  Prr^dimi, 
\\\  T.  MrlN-TlRK^  Secrrtff^ 

OROAKIZATIO>f    FOR    UH>I-UM)2. 

Tlio  foi!tiwiiii(  ofhcerH  were  chosen  for  tbc  a.ssociatiori  fnx*  tin*  Vfal 
lUyl-ll.JO:>: 

PrcHidcnt,  J.  M,  Stewart _  Lewistown*  H 

Vice-President,  Wm,  M.  Land  mm... .Ijij^nna,  TV* 

Secretary  and  treasurer,  \\\  T.  Mclntire Station  A,  Kamiiai^  ^^Ity,  U^ 
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L.  A-  Allpn , ......Station  A,  KaisMS  C5t>%  Mo. 

Wui.  L,  Black , __ tV»rt  McKavett,  Tex. 

W.  C*  B^ley , Station  A,  Kani^  City,  Mo, 

C.  iJ  oh  net*jTi , ,, • LawTvnc^,  Kans. 

S.  (hnder^ifink ,.,......_ . , Lam y,  N.  Mex, 

Horat-e  A.  Field < , ..Wellsboro,  Pa. 

J.  M.  St<»wart ,,,, .. Lewistown,  III. 

V.  Marmadiike..,. Pro<'tor,  Mo. 

J.  Murray  H uag ^laquoketa,  Iowa 

W.  J»  Jklor^gari^  er Saginaw,  Miih. 

Wm.  ^T.  LaiKlnim _ ..< , ..... .Ijagima,  Tex, 

J,  R,  ??tandley Plattenllc,  Iowa 

ohn  S.  HarriF Sakxii,  Oreg. 


18T0RY    OF    PLU8TI    MAMFA*Tl'RE    IN    THE    rNTT>:i>   STATES, 

L^rior  to  thi»  joar  18S1  pvactkiilly  all  of  the  phii^hi^'s  whicli  were  uaed 
the  United  Statt'.s  worr  iuiport-etl  from  two  countries— Fraiict*  and 
rnianv:  unci  in  no  on**  plmit  in  t^ithor  of  tliese  countries  was  tiir 
>cess  of  niannfuctnn^  earriod  on  from  lirginning  to  cud.  The  iiier- 
ut  imported  hisniohuir  yarns  from  England.  This  yarn  wa.s  niiide 
into  wai"ps  and  sent  to  a  honse  which  contained  one,  two,  or  OKtre 
id  looms,  and  woven  into  the  faVtric;  generally  the  head  of  the  house 
La  son  or  daughter  wlio  assisted  him,  he  throwing  the  shuttle  and 
iting  up  the  lo*ini  while  thi-  child  pulled  out  the  winvs.  Tlu'  pro- 
jtion  was  from  2  to  ->  yards  a  day,  workhig  from  fouileen  to  tiftiMMi 
ITB,     After  a  out  of,  say,  40  yards  are  woven,  it  was  then  taken  h\ 

weaver  to  tht'  wandiouse  of  the  merchant, who  sent  it  tfj  a  dy(*ijig 
I  linishing  estahlishjnmt,  afti-r  which  it  was  ready  fVu"  the  market. 
t  18  only  within  a  wvy  short  time  tluit  in  France  and  (lermany 
se  goods  have  been  marmfactnrod  on  jiowcr  !oo!us  in  special  facto- 
4,  aud  even  to-day  the  mohair  yarn  is  all  ma*le  in  England,  hut 

plant,  instead  of  distriVmting  the  3'aru  as  heit^tofore,  now  takes  it 
1  their  own  factories,  where  it  is  woven,  dyed,  ant!  finished, 
Jeorge  B,  Goodall  was  tiie  projector  of  the  iui*!mir  ]>lush  in(histry 
^auford,  Me.  He  began  experimenting  in  1881,  and  with  his  own 
ids  placed  the  first  mohair  warp  in  a  wire-power  loom,  and  it  was 
who  wove  the  first  piece  of  plush.  As  soon  as  he  had  dtMuonstrated 
t  mohair  plusti  could  bo  made  oji  a  |KJwer  loom,  a  com|)a ny.  eom- 
led  of  the  three  hrothers^Georgc.  Louis,  and  Ernest  CJoodall— was 
•anized  for  thi*  purix»se  of  entering  upon  thi>  manufacture,  A  lirst- 
»  inventor  was  consulted,  and  the  perfect  working  wire-motion 
ver  pltt-h  loom  now  in  use  at  tln^  null  was  the  final  result.  The 
Hjany  started  witli  one  loom;  they  now  have  12b  in  operation,  with 
umber  of  new  ones  in  proccsK  of  construction, 

'he  struggle  at  the  bf^g inning  was  one  that  w^ould  have  dis<*ou raged 
ety-nine  men  out  (if  a  hundred.  Weeks  and  months  passed  before 
iece  of  plush  that  could  })e  termed  perfect  was  produced,  but  per- 
erunce  conqut*red 


478 


BtJBEAtr    OF    AKTMAL    INDITSTRY. 


As  a  result  uf  tho  maruifucture  of  car  and  furniture  mohair  ] 
on  power  looms,  wlioro  the  pi'Ddui'tion   was  from  fiftoeii  to 
jarcls  a  cky,  ilie  prUeH  have  btuni  very  iimterinlly  lower  in  thj£ 
try,  and  within  six  or  seven  years  from  the  beginning  of 
faotiire  priers  were  rodueed  fully  50  per  cent. 

Besides  the  Sanford  Mills,  mentioned  above,  the  Ma8i 
Mohair  Plush  Company,  at  Lowell,  Mass.,  as  it**  name  signifiej 
ufaetures  plushes,  having  begun  this  line  of  work  in  1892 
several  years  thi\se  mills  used  imported  mohair  almost  entirelyj 
1800,  finding  an  improvement  in  the  domestie  product,  they  be 
use  the  latter  very  largely. 

These  facets  of  history  are  given  plaee  hvvv  to  answer  thi 
fretjuently    made  whether  mohair  plushes  are  made  in   tJ 
States.     The  statistirs  of  mohair  eoasumption  in  180D  show 
mills   consumed    not   only  all    of   the    domestic  product    but 
million  pounds  of  imported  naohair.  ■ 

As  the  donn^stic  supply  increases  and  improves  other  im 
consume  nuich  of  it.  Sonn*  do  not  use  it  at  thi.s  lime  bcoau 
difheult  to  obtain  a  supply  surti  as  would  warrant  the  purehi 
sp^i'ial  machinery  rcquii'ed. 


tUlC 

1892 
vly, 
y  be 
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rRonufTinN  <tV  MOHAin. 
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Bulletin  No,  :i7  of  this  linrc^au  gave  a  stutenient  of  the  pro 
iii  muliaii'  in  l>il»l^^  based  ypcm  reports  from  nine  mills.  Thi?  A 
product  was  then  estimated  to  l>e  1,077,000  j>ounds.  The  effoH 
were  made  this  xvnv  to  ascertain  from  the  sauu*  sonn*es  the  pttK 
of  llKjO  and  lilOl  brought  out  the  t'at  t  that  some  mills  wm 
using  the  mohair  yarns  only.  These,  of  course,  were  count 
mill  making  them  from  thr  raw  material,  and  so  can  not  pi 
apijcar  again.  Otln-r  mills  had  discontinutui  their  use  for  <me 
or  another  until  the*  sup[ily  was  steadier  and  greater;  until  tha 
for  mtthair  gfunls.  which  was  temijorarily  curtaih*d,  shouldn 
stronger;  and  so  on.  However,  if  the  mohair  upon  the  skini^ 
are  put  u])f>n  the  nnirket  is  not  considered,  tire  n^ports  from  th 
institutions  named  in  the  table  give  approxinuitely  the  niohai| 
tion  of  the  Unitt^d  States  for  IHO!)  and  UhH. 

,\fuhnir  nsrd  in  1900  ami  1901. 


MilK 

UomcsUc. 

1 

itoo. 

mi. 

i;^ 

Bmifnnl  MillM .,„ •••,..• 

646,025 
4'AOOO 

721, 7M 
5.399 

Jl 

MARRftohuHC'ltw  Mf>balr  Hush  C«mf»«ny  .,....*...,..,..*., 
Cranfltnn  Wormed  Hinji 

Total , , , 

t.0M>,550 

l,827»09ft 

"KM 

An.  Rpt.  B,  a.  I.  1901. 
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Fig.  1  .—Pasha  Columbia,  Sweepstakes  Buck  at  Kansas  City  Show 

IN  1901. 

I'hotoKTiiph  furtii^hfil  by  ^Ir.**,  M,  AnTiiT. 


Fig.  2. -American  Princess,  Sweepstakes  Doe  at  Kansas  Cjty 

Show  \h  1901. 

Fh(>ttjfi7THph  fiiniijiht'd  Ijv  JoIjii  W,  Fiilion. 


i 


/M«.  RPT.  B.  A.  I.  1901. 


Plate  XCIIL 


Ah*  Rpt.  B,  a.  i.  1901- 


Plate  XCIV, 


o 
o 


8 


u 


EIGHTEENTH    ANNUAL    EKPORT, 


479 


IMPORTS  OF  ANGORA  QOATSKrNS. 

Here  has  never  yet  been  any  report  u{X)n  the  number  and  value  of 
Anijora  goatskins,  separate  from  other  goatskins,  which  arc  imported 
into  the  United  States.  The  fa<'t  has  Ijeen  apparent  to  the  eareful 
observer  that  large  numbers  are  imported,  if  we  may  judge  by  the 
number  in  use,  for  our  own  goat  raisers  are  not  yet  placing  a  large 
number  upon  the  markt^t.  An  inquiry  of  the  Treasury  Department 
about  these  imports  brought  out  the  infi>rmation  that  separate  records 
are  not  kept  of  the  different  kinds  of  goatskins  received  at  our  ports 
of  entry.  The  collectors  of  the  jwrts  of  New  York,  Philadelphia, 
and  Boston  were  then  requested  to  furnish  the  imports  for  the  past 
five  years  J  if  possiblo,  and  two  of  thorn  have  been  enabled  to  comply 
with  the  request.  The  situation  in  the  New  York  office  was  such  as  to 
render  a  special  search  of  the  records  impracticable.  This  is  regretted, 
for  it  is  probable  that  the  number  of  Angora  skins  received  there  is 
very  hirge.  However,  the  Bureau  of  Statistics  of  the  Treasury 
Department  will  begin  with  the  next  fiscal  year  to  make  a  monthly 
statement  of  the  number  and  value  of  Angoni  skins  received  at  our 
ports  of  entry,  and  hereafter  the  count rv  may  know  how  extensive 
is  the  consumption  of  these  skins  in  the  United  States. 

The  statistics  furnished  by  the  collectors  at  Boston  and  Philadelphia, 
w*hilc  accurate  for  these  two  ports,  can  only  serve  as  a  hint  of  the 
great  number  which  we  import  annually* 

Imporiationji  of  Angora   goatghins  into   iht  port  of  IhM^jn  from  Jannary  1,  ISBS^  fa 

Devanbcr  16,  190J, 


JtUy..., 
Augtist . 


AprJ! 

•^Uly. 

"Augxist 

October. . . . 
November, 
tleoember  . 


Bate  ot  eiary. 


isna 


1901. 


olskiti^    Weight 


1,800 
750 

2,376  I 

2.6d5 

400 

7S0 

900 

1,500 


5,368 
2,292 

S,30S 
3,247 
2,196 
2,898 

4,aoe 


Value. 


1674 
244 

70$ 
914 
239 
245 
319 
4m 


■imporiaHom  of  Angora  goaUkim  into  the  port  qf  PhUaddphla  from  IBBBtolBOl^  indu§iv€. 


Date  of  entry. 


lS9fi. 
1897, 
1898. 
1899. 
1900, 
1901. 


pQUndft. 


706, 5n 
716,943 
19,540 
1,  US,  974 
790,782 
4dO,45«l 


Value. 


976,878 
86,811 
2,7M 
102,601 
144,677 
tJ2,707 
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MOHAIB  AlTD  MOHAQl  MANtTFACTTTKES*. 

By  GsoROB  Fayette  Tbompbok, 
EdUorial  Clerk ^  Bureau  of  Animal  IndttMiy, 

PURPOSE  OF  TirrS   ARTICLE. 

The  purposic  of  this  jirticle  i;*  twofold:  (1)  To  call  the  attention  q{ 
the  brcedc^rs  of  Angora  gnats  to  the  weak  points  of  their  animaU  »*< 
mohair  producerf?,  with  suggestions  as  to  uiea^iUi^CLs  for  improveujput; 
and  (S)  to  adl  the  attention  of  people  generally  to  the  gre^t  lieauty, 
dtunbility,  and  coiupai-ative  chea[>ne88  of  moliair  manufactureH,  with 
the  view  of  encoiiinging  a  .stable  and  more  extensive  use  of  the^e 
gocjd^* 

FL££CK  OF  THE  AXGORA    (iOAT. 

Mohau*  18  the  technical  name  for  the  fleece  of  the  Aiig<«iH  ^<ku.  Il 
differs  from  the  wool  of  the  sheep  in  that  it  does  not  have  the  fitting 
properties  of  the  latter.  The  felting  property  of  wool  in  due  to  the 
presence  of  scales,  or  epithelia^  which  cover  the  fi1>t^r  in  much  the 
same  manner  that  H(*ales  cover  fi^^h.  It  is  the  felting  proi>erty  of  woo! 
which  distinguishes  it  principally  from  other  animal  fibers.  Mohair 
18  a  hair  proper,  being  devoid  of  scales^  and  so  is  not  sue  cessfuUy  u*;ed 
alone  in  felt  goods. 

The  fleece  ujM>n  the  goat  is  |nire  white,  is  exceedinglj-  lustrous,  and 
grows  to  an  average  length  of  10  inches  annually.  It  hangs  in  heiuAli- 
ful  wavy  curls,  or  ringlets,  from  all  parts  of  thii  body,  if  the  animal 
IB  of  the  betrt  breeding.  The  average  annual  pro<luction  per  head  of 
mohair  is  about  4  pounds.  The  grade  of  the  goat  has  mach  to  do 
with  the  weight  of  tlie  fleece*  The  tirst  cross  of  an  Angora  l)uck  ujxjn 
a  cH:»mmon  doe  givei*  but  a  small  anKiunt  of  mobair»  but  the  incn3a^ 
in  tjuantity  i*  notable  as  the  crosses  become  higher. 

In  Turkey,  in  South  Africii,  and  in  most  Stiitesof  the  Union^  shear- 
ing is  done  annually,  as  with  sheep;  but  in  the  southwest ern  pai't  of 
tt^*  United  States,  where  pro^mbly  the  greater  numl>er  of  the.  flocks 
are  located,  tJie  goat^  are  sheared  twice  a  year.  This  practice  is  due 
principally  to  the  long  warm  season,  which  cuuses  the  goats  to  j^hed  it 
they  are  not  sheared;  but  feeding  and  careful  handling  will  do  tnueb 
to  prevent  sheAling,  even  though  the  warm  »eaj*on  may  be  severe;  hikI 
long.  It  is  not  infrequent  that  goat«i  are  found  in  the  iSouthwest  car- 
rying an  anmnil  fleece,  and  occjisionally  there  is  one  having  a  fleece  of 
eighte«*n  months*  to  two  years'  growth.  The  great  mass  of  them,  bow- 
over,  ^^  ill  drop  the  fleece  if  it  it^  not  she-ared  sejniannually.  Of  coui::<e, 
tfaeiie  senstannual  clip«  are  much  shorter  in  length  than  th©  aanoal 
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clips,  and  therefore  are  not  so  valuable  in  the  market.  While  the 
semiannual  clips  together  average  a  little  heavier  than  the  annual  clip, 
the  difference  is  not  suflScient  to  compensate  for  the  added  care  and 
expense  of  shearing  and  the  reduced  price. 

As  just  intimated  b}'^  reference  to  the  length  of  the  clip,  it  is  quality 
tiiat  gives  to  mohair  its  relative  value.  The  manufacturers  desire  a 
long  fiber,  very  fine,  and  strong.  While  there  are  uses  for  coarse 
grades  of  good  length,  the  price  is  not  so  good  as  for  the  finer  grades. 
The  finer  fleeces  arc  produced  by  kids,  wethers,  and  the  younger  does. 
The  fleece  of  all  Angoras  grows  coarse  after  the  goats  are  six  years 
old,  beginning  even  earlier  than  this  with  bucks.  The  finer  grades  of 
mohair  are  used  principally  in  the  manufacture  of  plushes  and  the 
coarser  grades  in  dress  goods,  coat  linings',  etc.  Feeding  has  much  to 
do  with  the  length  and  strength  of  mohair  as  well  as  with  the  weight 
of  the  fleece.  The  colder  climates  also  increase  the  fineness  and  add 
to  the  weight. 

The  following  table,  which  is  compiled  from  a  "  Report  of  exami- 
nation of  wools,'"  etc.,  by  Dr.  William  McMurtrie,  and  published  by 
the  Department  of  Agriculture  in  1886,  gives  a  very  interesting  com- 
parison between  length,  fineness,  strain  and  stretch  of  mohair  and 
commercial  grades  of  wool: 


A  comparison  oj  mohair  and 

wool  fibers. 

; 
Description.                   Length. 

Fineness. 

strain. 

Stretch. 

1 

1    Inches. 
Mohair  (average  of  480  tests) . .  i         G.  91 
Commercial  wools  .(average  of  | 
1,410  tests)               .                         '  2  02 

mOlifM- 
ter$. 

3. 157 
2  118 

Thois- 

andths  of 

inch. 

1.2429 

.8352 

Grams. 
19.12 

7.01 

OraiuM. 
295.11 

108.79 

Miaime- 
ter$. 

10.60 

5.02 

Percent. 
26.60 

2.'»  11 

It  will  be  observed  that  mohair  is  not  equal  to  wool  in  fineness,  but 
in  strain  there  is  a  difference  much  gi'eater  than  would  be  suggested 
by  the  larger  filx?r.  The  average  wool  fiber  in  these  tests  stood  a 
strain  of  108.79  grains,  while  the  average  mohair  fiber  stood  a  strain 
of  295.11  grains.  This  is  a  difference  of  186.32  grains — much  more 
than  double  the  strength  of  wool.  It  is  to  this  strength  of  fiber  that 
the  great  durability  of  mohair  goods  is  ascribed.  In  stretching  qual- 
ity there  is  but  a  slight  difference  between  mohair  and  wool.  Dr. 
McMurtrie  makes  the  point  in  discussing  wools  that  the  individual 
fibers  may  be  variable  in  size,  a  condition  brought  about,  it  is  sup- 
posed, by  sudden  changes  in  weather  or  feed,  or  by  ill  health.  Dr. 
McMurtrie's  remarks  on  this  question  are  applicable  to  mohair,  and  so 
are  copied  here  somewhat  extensively: 

In  the  study  of  the  wools  constituting  the  collection  under  present  examination, 
one  can  not  avoid  being  struck  with  the  la<rk  of  what  the  German  authorities  term 
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Ei'entu'M  7)'€yf\  or  uniformity  in  t!ie  tliametcr  of  the  fil>or  throughonl  its  length;  aSS 
this  property  Ib  probably  one  of  the  mopt  important,  if  it  doea  not  even  stand  first, 
in  tlie  detenni nation  of  the  toinmercial  and  indiMrial  value  of  the  staple.  It  is  the 
res!«ult  uf  two  causes^tlie  one  atropliv  iA  the  til>er  at  certain  parts,  the  other  hvper- 
L trophy.  In  other  worda,  when  wo  examine  a  ftamplo  of  uneven  staple  with  the 
microscope,  we  notice  a  greater  width  of  tlie  images  at  some  fiarta  than  at  others, 
and  these  variatione  are  by  no  means  wanting  in  inter^t^  nor  are  they  abeent  in 
many  of  the  animals  said  to  have  rec^nve<l  ex(?ellent  care  anrl  feed.  In  some  casee 
we  find  a  sudden  contraction  of  the  fitter  at  certain  pointi*  (atrophy),  and  this  i^  often 
sufRcient  to  give  the  edge  of  tlie  image  a  decidedly  notched  api>earance.  In  other 
cases  the  contraction  is  more  gradual,  the  progressive  diminution  of  the  wi<ith  of  the 
image  extending  over  a  greater  length  of  the  iiher.  In  the  enlargement,  how^ever 
(hypertrophy),  siieti  Mharp  variationH  do  not  obtain;  the  fiber  begins  to  enlarge  at  a 
certain  point,  ami  the  enlargement  may  continue  through  the  lengrth  of  the  fiber 
until  it  attains  a  diameter  even  twice  as  great  as  at  other  i^arts.     ♦    ♦    ♦ 

Where  atropbiea  occur  the  liber  must  necessarily  be  weakened,  while,  on  the  other 
hand,  .stajiles  in  which  the  atrophied  fibers  occur  in  any  important  proportion  iiiust 
interfere  with  the  regular  passage  of  the  material  through  tlie  several  machines  and 
proceases  of  the  factor}'.  In  both  t^«ies,  therefore,  they  seriously  impair  the  value 
of  the  products,  and  it  behooves  growers  to  look  to  the  causes  which  may  have  a 
tenderiL^y  to  bring  them  out*  What  these  causes  may  l>e  Me  have  hail  no  opportunity 
to  determine,  l>ut  there  can  l>e  little  doulit  that  Itad  nutrition,  exi>o®ure,  and  con* 
ecquent  itjii*aired  health  or  constitution  are  the  more  iirominent.  A  fevered  coiidition 
of  the  system  probably  teuds  to  check  normal  exercise  of  tlie  functions  of  the  »kin, 
and  hence  the  growth  of  the  fiber  resulting  in  atrophy,  or  it  may  have  the  contrary 
effect  and  cause  hypertrophy*  *  «  ♦  We  have  sufRcient  evidence  to  show  that 
when  animais  have  been  well  fed  and  cared  for,  and  when  the  health  of  the  ardnjal 
has  been  uniform,  sucli  deformities  in  the  fibers  do  not  exist.  And  Ihat  the  grt»wth 
of  the  wool  is  retanletl,  or  at  least  that  the  diameter  of  the  tilM?r  is  diminishe*!  by 
impaired  heiilth  of  the  animal  js  well  illustratefl  in  the  following  bit  of  our  own 
exi>erience.  On  one  occasion  a  prominent  breeder  of  Merino  sheep  suliniitted  a  sam- 
ple of  Mh  wcxd  for  the  determination  of  it,H  fineness.  By  the  system  of  rneamirenient 
followed  we  fonn*l  that  the  fibers  were  finer  at  a  certain  part  or  point  in  their  devel* 
opment  than  at  others,  and  by  simple  calcidation  it  was  eaay  to  determine  at  what 
part  of  the  season  the  finer  portion  of  the  staple  had  developed.  We  atated  that  at 
ttjat  season  the  animal  must  have  been  in  ill  health,  and  this  was  afterwania  eon- 
firmed  by  reference  to  the  reconl  of  the  con^lition  of  the  different  individuals  of  the 
flock  during  the  year.  And  it  further  illustrates  the  in^porttmce  of  great  care  in  the 
management  of  sheep  and  the  value  of  protecting  theiii  from  any  sudden  changee, 
and  from  the  iuclemencies  of  the  weather  in  general. 

All  mohair  has  a  Ulster  peculiarly  its  own.  but  this  is  much  moro 
pronoiniced  in  some  fleeces  than  in  others.  That  having  the  hicrher 
luster,  other  qualities  Imntr  equiU,  commands  the  better  price.  A 
fleece  of  low  luster  indicates  a  goat  under  influence  of  adverse  coiidi- 
tiooK — as  poor  hreedinjjf^  poor  feeding,  or  sickness*  The  un  in  formed 
often  express  the  opinion  that  this  luster  is  due  to  oil  in  the  fleece,  but 
this  is  erroneous.  Whatever  oil  there  may  be  in  mohair  is  inside  the 
individual  hairs,  and  not  on  the  outside,  as  in  the  case  of  wool.  A 
mohair  fleece  may  be  washed,  thou  scoured,  and  then  steamed,  dyed, 
and  worked  up  into  fabrics  after  reaching  the  mills,  but  none  of  these 
processes  icmoves  any  of  the  luster;  indeed,  all  of  them  opi^rate  simply 
to  hitensify  it 
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PRESEKCE    OF    KIZMV   IN    MOHAIR. 

It  is  a  fact  well  known  to  liTeeder^  that  the  Angora  goat  has  two 
coats  of  hair.  The  outer  and  more  aljuiidant  ooat  is  the  inohuir,  while 
the  under  coat  is  a  coarse,  chalk}^  white,  8traight,  i^tiS  hair,  varying 
in  length  from  one-half  to  4  inehes.  This  under  hair  is  known  by  the 
name  of  kenip.  It  is  generally  believed  to  be  the  relie  of  the  com- 
mon goat  blood  in  the  Angora,  for  it  is  a  matter  of  hit^tory  that  the 
Angora  flocks  of  the  United  States,  as  well  as  those  of  Asia  Minor  and 
South  Africa,  have  been  larg<dy  increased  by  crossing  upon  the  docs 
of  common  blood.  This  luus  been  done  to  such  an  extent,  indeed,  that 
it  IB  no  longer  contended  that  there  remain  any  Angora  goats  of  abso- 
lutely pure  blootl.  This  disbelief  in  pure  blood  is  based  u|xm  the  fact 
that  the  fii'st  cross  of  an  Angora  upon  a  common  doe  yields  a  fleece 
in  which  kemp  largely  predominates,  and  that  a8  the  crosses  become 
higher  the  quantity  of  kemps  grows  less.  That  poirjt  has  not  ynt  been 
reached,  however,  where  it  can  be  said  that  a  strain  has  been  produced 
which  ha.s  no  kemp  whatever,  although  a  few  breeders  in  this  country 
and  in  South  Afritii  appear  to  have  veiy  nearly  reached  that  very 
desirable  result.  This  is  the  principal  end  to  which  hrceders  should 
lend  their  best  efforts  at  this  time.  It  is  the  most  difficult  quality  to 
obtain.  Length,  strength,  tinene.ss,  and  luster  may  all  respond  readily 
to  the  intelligence  of  the  luTcder,  but  kemp  is  stubborn.  The  hope 
is  contidcntl}^  expressed  by  the  Iwst  breeders  that  a  stmin  of  Angora 
goats  will  yet  be  produced  which  will  be  entirely  free  from  kemp. 

The  spirit  of  the  goat  men  who  met  in  Kansas  City  on  October  24-28, 
11)01,  in  attendance  upon  the  meetings  of  the  American  Angom  Goat 
Breeders^  Association,  showed  that  they  were  not  only  willing  but 
anxious  to  undeilake  the  solution  of  this  problem.  While  all  these 
men  were  familiar  with  kemp  and  knew  that  it  was  a  deleterious  feature 
of  mohair*  not  many  of  them  knew  before  this  meeting  w^as  held  how 
objectionable  it  really  is  to  the  manivfactiirer,  and  consequently  how 
iinieh  it  tends  toward  keeping  the  price  of  mohair  low. 

At  Kansas  City  the  mohair  producer  and  the  mohair  manufacturer 
met  each  other  for  the  first  time  in  this  country,  the  presence  of  both 
being  in  the  interest*  of  the  Angora  goat  industry.  GtK^rge  G,  Emery, 
of  Sanford,  Mc,  addressed  the  association  on  three  occasions  during 
the  week,  his  thenu3  each  time  bearing  upon  the  quality  of  fiber  required 
by  the  manufacturer.  He  displayed  a  large  assortment  of  goods,  using 
them  to  supplement  his  argument  concerning  the  uses  and  value  of 
good  mohair  as  compared  with  the  poorer  gnides.  The  writer  of  this 
article,  representing  the  Bureau  of  Animal  Industry,  also  addressed 
the  association  along  the  same  lines.  The  goat  men  showed  a  disposi- 
tion to  learn  all  that  is  required  by  the  manufacturers,  and  determined 
to  redouble  their  efforts  toward  a  higher  standard  for  their  flocks. 
The  large  price  of  $1,050  was  paid  for  the  buck  Columbia  Pasha  at 
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th(?  Kansas  City  goat  show,  principally  bt^caiiso  of  his  freedom  from 
kemp.  It  is  true  that  his  fleece  was  tine  and  lon<^  and  hi^  Tiodj^  was 
fiilly  covered,  but  the  appearance  of  the  anitnnl  as  he  stood  in  the  pen 
(his  size  and  carriage),  although  he  was  a  "^^good  looker,"  had  com- 
paratively littlo  weight  with  the  judges,  who  gave  to  him  the  sweep- 
stakes prize  as  the  best  buck  of  all  ages  in  the  show. 

WHY   KEJCP  IS  0BJECT10l<Ant.E. 

The  reason  whj^  kerap  is  objectionable  is  that  it  will  not  take  the 
dye.s  iised  for  mohair:  the  only  effect  of  the  dyes  is  Blightlj^  to  di^olor 
the  kemp.     There  are  dves,  it  Is  true,  which  act  npon  keinp,  but  they 

ive  no  effect  upon  mohair;  and  the  best  efforts  put  forth  have  not 

*Tet  resulted  in  a  mixture  of  dyes  that  will  act  satisfactorily  upon  both 

mohair  and  kernp  at  the  same  time.     The  only  sohition,  therefore,  in 

to  remove  kemp  fi'om  fleeces  which  enter  into  the  manufacture  of 

fabrics  in  which  it  is  undesirable* 

Kemp  appears  in  its  worst  phase  in  plushes,  where  every  individual 
hair  shows  prominently.  Its  presence  here  is  much  more  pronounced 
than  when  in  the  fleece,  where  it  is  nearly  of  the  same  color  a^  the 
mohair.  It  i>  therefore  of  great  importance  that  this  objectionable 
Bubatance  should  be  removed  from  the  fleeces.  If  any  kemp  should 
escape  the  eye  and  be  woven  into  the  plush  fabric  it  would  not  be  dis- 
covered until  the  fabric  came  from  the  dye,  for  it  nuist  be  rememi)ered 
that  mohair  plushes  are  woven  'Mn  the  white/'  and  afterwards  (per- 
haps several  months  or  a  year)  are  dyed  according  to  instructions  to 
till  orders.  Kemp,  at  this  stage  of  the  process,  becomes  an  expensive 
proposition,  for  skillfol  hands  nmst  burl  out  every  fiber  of  it  M  well 
as  every  other  bit  of  foreign  substance.  In  the  cheaper  plushes,  such 
as  are  largely  used  in  street  cars,  there  is  a  consideralde  quantity  of 
kemp.  Much  of  this  material  may  also  l»€  used  without  detriment  in 
the  manufacture  of  rugs. 

The  problem  of  the  mohair  manufacturer  is  the  same  aa  tlmt  of  the 
mohair  grower—how  to  get  rid  of  kemp;  and  the  burden  of  his  med- 
itatious  IS  to  devise  some  sort  of  machinery  that  will  do  the  work 
perfectly*  American  ingenuity  has  so  far  failed  to  invent  such  a 
machine;  and  so  the  manufa<'turer  finds  it  necessary  to  call  upon  the 
breeder  to  produce  mohair  without  kemp.  The  solution  of  the  prob- 
lem, therefore,  iippears  to  lie  with  the  breeder  rather  than  the  mnn- 
ufactiuer. 

But  the  fact  remains  that  the  mills  must  get  rid  of  kemp  in  -•  ,  p 
wiiy,  nnd  the  device  which  they  ut^e  for  the  purpose  is  a  mailiii.** 
which  combs  it  out;  but  while  the  comb  is  removing  the  kemp  it 
removes  at  the  same  time  every  mohair  fiber  of  equal  length  with  the 
kemp.  This  means  that  if  the  mohair  going  into  tliis  comb  hfis  kemp 
3  inchc'*  long  all  mohair  fibers  up  to  3  inches  in  length  must  go  out 
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with  it.  The  result  is  heavy  lot**^.  True,  tbere  18  a  use  for  thitf  mix- 
ture uf  kenip  and  short  mohair,  as  heretofore  8tAted,  in  the  manufac- 
ture of  eheap  gootU,  such  as  horno  hlatikeb*  and  lillini^  for  caqiets, 
and  also  for  stuffing  f^iuldlee,  and  it  has  a  value  mnging  fix>m  7  to 
probably  10  c^nts  per  ix>und.  From  tho  breeders^  stixndixiint  tbiij 
rt'sidue  from  the  eombs  will  be  eonsidoi'ed  a^  a  loss,  and  he  nntst 
figure  it  as  wastage.  This  wastage  runs  fi*om  5  to  40  per  cent.  It  is 
eminently  proper  to  quote  here  the  opinion  of  one  who  Im.s  spent 
many  years  in  fabricating  mohair,  namely,  George  B.  Goodiill.  of 
Sanford,  Me. : 

A  majority  of  the  iiuihair  gn>^*'ers  in  tliiu  country  little  rLalize  l>ow  much  kemp 
has  to  do  in  ketiping  down  values  of  their  dips.  If  they  could  sjiond  a  few  lioiire  in 
onr  enrtin^  and  oonihing  room?,  the  lest*on  lejirned  would  be  of  great  value  to  them— 
more  thun  eould  be  obtaine^l  by  rea«ling.  In  vvaii-hing  the  combs  at  work  they 
would  notice  t-ome  njaking  5,  10,  or  12  |jer  cent  of  noil  or  wastitf  while  others  will  l^e 
takini>  out  30  or  40  ptyr  cent.  Aj^k  the  coinber  the  reason  of  thit*»  and  he  will  reply 
tliat  one  lot  hm  a  much  larger  amount  of  kemp  than  the  other.  One  fiber  of  kemp 
taken  out  five  or  six  good  fiberii  which  ?ihould  go  into  yam. 

Tho  thought  has  probably  already  ocenrrtHj  to  the  breeder  that  the 
longer  the  keoip  the  greater  the  wastage.  But  how  can  keaip  be 
fehortenod?  is  the  question  of  importance  next  to  getting  rid  of  it  alto- 
gether. It  is  gene  ml  ly  accepted  as  a  fact  that  long  kemp  is  evidenee 
that  the  animal  producing  it  is  bred  up  from  long-haired  Mexican 
does,  %vhile  short  kemp  is  a  relic  of  short-haired  does,  such  as  are  quite 
common  in  suburbs  of  large  cities.  If  this  be  true,  the  point  is  already 
made  that,  in  building  up  a  flock  from  common  does  as  the  foundation, 
none  but  short-haired  ones  should  be  used. 

Let  it  be  said  in  passing,  however,  that  there  are  so  many  thorough- 
bred and  high-grade  Angoras  in  this  country  now  that  the  reason  or 
necessity  for  cross! rig  upon  cumnion  goats  docs  not  exist  as  it  did  sev* 
eral  ^xnirs  ago.  To  continue  the  practice  is  to  continue  the  injection 
of  kemp  into  Angora  blood.  The  crossing  upon  common  stock  has 
been  done  with  the  double  puii^ose  in  view  of  increasing  the  flocks 
more  rapidly  and  of  infusing  stronger  blood  into  the  Angonts.  Am 
stated  above,  the  necessity  for  the  tirst  is  probably  past;  with  regard 
to  the  second,  it  can  be  said  that  there  are  now  in  the  country  strains 
of  Angoras  which  are  as  large  and  vigorous  as  any  common  goats  maj* 
be.    These  might  bo  used  to  impart  constitution  to  tho  delicate  flocks. 

Finally,  concerning  kemp,  its  presence  in  mohair  is  not  objection- 
able on  the  score  of  durability,  for  it  has  lasting  properties,  but  its 
coai'seuess  and  its  bialiility  to  take  mohair  dyes  make  it  unde^ii-able. 

DUHABn.lTV    OF   MOHAIR. 

The  durability  of  mohair  and  mohair  manufactures  is  well  known  to 
those  who  are  familiar  with  their  use.  Statements  which  to  some  may 
seem  incredildc  tire  on  record,  but  there  is  no  good  reason  to  doutit 
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thoir  ucouraoy.  8.  Holmes  Pc^rlor,  mithor  of  the  excellent  KiiijfUsh 
work/ 'The  hook  of  tho  pfont,''  sUitQ^  that  in  18S1  the  Duke  of  Weliing- 
ton  imported  a  half  dozen  Angoras  from  the  Oai>e,  and  many  of  the 
clothes  worn  by  the  duke  were  from  the  flpeces  of  these  ^oat.s,  and  he 
eoiitinoes:  **  I  myself  possess  an  overcoat  eut  from  the  same  stuff,  pre- 
sented to  me  by  his  Grace,  which  promises  to  lx>  everlasting  as  regards 
wear/'  Dr.  James  B.  Davis,  who  first  introduced  Angoras  into  tho 
United  States,  having  himself  brought  them  from  Asia  Minor,  says 
in  an  article  which  he  puidished  in  the  Annual  Report  of  this  Depart- 
nxent  for  1853:  'M  have  socks  which  I  have  worn  for  six  years  and 
are  yet  perfectly  sound/'  A  frieiul  of  the  writer  states  that  he  has 
had  one  mohair  rug  at  his  office  door  for  twelve  years,  and  it  doei*  not 
yet  sliow  much  wear,  while  the  bister  and  coh  r  remain  as  distinct  at* 
w^heii  new.  Ijudies  who  have  worn  moiiair  crepons  and  hrilliantines 
are  all  aware  of  the  wonderful  dur^ibility  of  this  fiber. 

Strange  as  it  may  ai>pear  upon  tirst  thought,  it  is  the  dunibility  of 
mohair  dress  goods  that  has  i)re vented  their  more  extensive  use  here- 
tofore. The  first  cost  being  somewhat  high,  they  have  not  generally 
been  worn  by  people  whose  principal  aim  is  dumbility  in  the  purchase 
of  clothing.  They  have  iH^en  subject  t<*  the  caprices  of  fashion,  being 
'*iill  the  style'-  one  year  and  ''out  of  style"  the  next  This  has  nat- 
urally restricted  their  use  largely  to  that  class  of  people  who  could 
atfurd  to  discard  them  before  wearing  them  out. 

Even  though  the  first  cost  of  these  goods  may  be  high,  their  iwc 
would  prove  economical  for  that  class  of  i)eopte  wlio  desire  good  quality 
and  good  uppcanuu'o  without  atfccthig  the  highest  degree  of  fiishion. 
They  will  preserve  their  color  to  the  last  and  the  luster  will  never 
disappear. 


[  INFLUENCE    OF    FtXiD    AND    CARE    OF   (iOATS   ON    FIBER* 

Any  wool  grower  knows  that  feed  arul  care  Iiave  a  very  great  inilu- 
ence  upon  the  weight  and  fineness  of  the  fleece.  The  same  is  appli* 
cable  U)  mohair  growing  as  w^ell.  If  goats  are  exposed  to  sudden 
changes  of  weather,  tht*  effect  is  shown  in  the  fleece.  Under  ad  verso 
conditions  an  individual  mohair  will  show  contractions,  which  greatly 
reduce  its  *' stretch'^  and  **strain/'  This  point  is  fidly  covered  in 
tlie  quotation  from  Dr.  William  McMurtrie,  on  page  481,  and  need  not 
be  further  mentioned  here, 

John  S,  Harris,  one  of  the  early  breeders  of  Angora  goats,  and  who 
is  a  man  of  good  observation  and  rare  judgment,  says  that  the  finest 
and  evencst  mohair  is  from  goats  which  feed  upon  grass.  He  says 
that  brush  is  *^pie''  to  gtpats,  and  a  little  pie  will  do  no  harm;  but  all 
pic  is  not  good.  While  this  \s  contrary  to  the  opinion  of  most  breed* 
ers,  the  experience  of  one  who  has  so  long  been  raising  goats  shtdld 
not  be  hastily  cast  asitle. 


T.T-T>^>4i:     .w.«     *vT-\rAT     TVnf^«sTT?Y. 
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S.  C*  Cron Wright  Schroiner  sa>^8: 

I£  goati?  are  to  produce  the  te^t  fieeoes  they  are  capable  of  Ihey  must  Le  maintninwl 
in  uninterrupted  gtx»fl  coiKlition.  They  muet  have  a  variety  of  focwl,  prineipiilly 
fihrube  and  aromatic  plant5»,  and  leail  an  active  life;  they  must,  if  poasible,  have  nm- 
ning  water  to  drink,  and  be  kept  free  from  diist;  they  must  not  be  kraaled  (or 
ehedded)  except  when  alxnolutely  necessary;  they  must  have  clean  sleeping  placei?, 
and  must  not  be  crowded  together. 

It  is  the  opinion  of  the  writer  that  the  niuii^'  important  points  con- 
cerning the  length,  strengtli,  and  tin<*nt^ss  of  tleeee^  should  }>e  the  sub- 
jeet  of  scientific  experinicnitation^  which  experimeTitation  should 
inchide  the  effects  of  feed  and  ehmiite.  The  results  of  an  investigsi- 
tion  of  thfs  character  wouk!  answer  as  well  for  the  sheep  industry  of 
our  country,  with  its  annual  wool  product  ion  of  289,0(H>,000  pounds, 
as  for  the  growing  mohair  industry,  for  the  same  conditions  govern 
with  both  fibers. 

PBICES   OF   MOHAIR. 

A  long  chapter  might  be  written  about  the  reputed  prices  obtiiiued 
for  mohair  during  the  lirst  few  years  after  the  introduction  of  Angora 
goats  into  this  country;  but  as  there  were  no  mills  in  this  country  at 
that  time  which  were  able  to  fabricate  the  fleeces,  and  as  the  <piantity 
of  mohair  produced  was  very  limited  and  of  uncertain  qualit3%  and 
as  there  appears  to  be  no  definite  data  available  of  sales  made  at  the 
enomious  prices  which  are  sometimes  referred  to,  it  would  seem  that 
no  useful  purpose  will  be  subserved  by  discussing  the  prices  of  that 
period.  Attention  will  be  given,  therefore,  to  the  prices  of  the  pres- 
ent, for  these  ai'c  the  prices  which  interest  the  mohair  growers  of 
to-day. 

What  has  been  said  in  previous  paragraphs  atout  varying  qutdities 
of  mohair  has  uo  doubt  suggested  the  thought  that  prices  also  are  very 
variatde,  which  is  true.  It  is  not  the  quality  alone  which  affects  the 
price,  but  supply  and  demand,  which  affect  all  articles  of  commerce, 
play  a  very  important  part.  It  was  decreed  by  Dame  Fashion  last 
year,  for  instance,  that  mohair  dress  goods  were  not  in  style,  and  the 
effect  of  this  decree  was  to  reduce  the  value  of  mohair.  Other  causes, 
a  principal  one  of  which  was  a  very  limited  demand  for  car  plush,  also 
contributed  to  the  cause  of  low  prices. 

To  give  a  brief  answer  to  the  question.  What  is  mohair  worth?  is 
not  possible.     There  are  more  grades  of  mohair  tban  there  are  of 

I  wool,  and  there  has  so  far  been  no  effort  on  the  part  of  mohair  pro- 
ducers to  so  sort  their  fleeces  as  to  enable  them  to  receive  the  highest 
price  for  each  class,  [)ut  the}'  have  been  content  to  sell  it  in  one 
mixed  lot.  This  always  tends  to  reduce  the  price  below  its  real 
worth,  because  the  purchaser,  not  knowing  exactly  what  he  is  buying, 
protects  himself  with  a  low^  price.  The  features  that  make  for  low 
prices  are  shortness  and  coarseness  of  fiber,  and  the  presence  of  kcmp. 


I 
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Imrs,  and  dirt  of  all  kitKls*  There  were  on  exhibition  at  the  Kansas 
Cit}*  show  some  fleecers  which  looked  as  if  ihi^y  n^ight  Imve  been  mked 
out  of  a  filthy  hogpen;  tbe^ie  had  been  sold  at  7  cents  per  ponnd^  while 
other  fleeees  in  the  same  exhibit  were  woiih  40  cents  per  pound. 

Probably  the  average  price  paid  for  mohair  dnring  the  pa^t  i?ea^;on 
was  about  S5  cents  per  pound.  The  product  of  the  lower  erc^8^s, 
which  contains  a  large  percentage  of  kemp,  brings  a  low  price  (ID  to 
15  cents),  while  there  were  some  fleeces  that  brouglit  4^»  cent^.  There 
18  not  a  large  quantity  of  this  latter  quality  of  hair  produced  in  thi» 
country,  for  the  reason  that  the  breeders  have  not  given  the  matter 
proper  attention.  There  is  a  great  deniand  for  the  lietter  hair,  while 
tlie  lower  grades,  which  enter  into  the  nianufactiire  of  carpets  and 
horse  blankets,  find  direct  comi>etiti(m  in  w<x>t 

While  on  the  subject  of  prices,  we  will  quote  from  a  recent  add]*e^ 
by  George  G.  Emery,  of  Saiiford^  Me. : 

I  have  read  where  prire?  ns  high  as  45  cents  ][x*r  piuml  have  been  pjiid  Ihb  j^eas^jn 
lor  domestic  moliair.  Now,  such  stiiteuieJiis  ehould  t>e  followed  bv  jwi  exphuiiUion, 
otherwise  false  hopee  are  apt  to  Ix^  misnl  in  the  riiimljs  of  the  grower*,  which  ho[n«i 
m  iny  opinion,  are  not  to  be  realized.  I  ean  tiiko  any  hale  from  among  the  hundreds 
netit  Its  yearly  from  the  Stjxte  of  OregoJi  (anrl  the  same  applies  to  the  twelve  iiYontlit* 
growth  Te3cas  hair;  in  fj*ct,  in  any  State  pro^looinjj  mohair  to-«lay),  und  1  €!3in  find 
mohair  which  is  worth  45  cents  per  pouud  and  even  inorCt  but  the  percentage  of  the 
low  grades,  worth  from  18  cents  to  20  cents,  is  bo  much  greater  and  go  far  ovurlmJ- 
ancfj^  the  fine  as  to  liring  tlie  value  as  a  lot  to  a  much  lower  figure.  I  have  Situi  ponie 
very  choice  domcatie  mohair,  but  the  aiMount  of  gurh  hair  ie  very  ^mall  when  cona- 
pnre*!  with  the  t^jtal  pn>d action  of  the  coimtry^ 

Prices  in  the  Cape  of  Good  Hope  have  ranged  ul»out  the  same  tB^  tti 

our  own  country. 

The  great  mnhair  manufacturing  center  of  the  world  is  Bradford, 
England,  and  as  it  will  be  interesting  to  many  to  see  the  prices  which 
mohair  has  brought  in  that  city  during  a  long  sen*i*s  of  years,  the 
following  table  is  prepared  from  data  compiled  from  the  Bradfurd 
Observer  bv  the  National  Association  of  Wool  Maimfacturers: 
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But  what  of  pric€8  in  the  future?  This  h  the  important  (lue^iou 
with  the  breeder,  and  it  is  one  that  Is  difficult  to  answer.  It  seejiis 
likely  that  there  will  l>c  an  inerea^iug  demand  for  mohair  in  the  classes 
of  goods  whieh  now  consume  it|  to  say  nothing  of  the  new  usen  that 
may  be  developed;  hence  it  may  l>e  expe<'ted  that  the  demand  will  He 
strong.  On  the  other  hand,  there  wilJ  doubtlesss  be  an  increased  pro- 
duction, which  will  have  a  tendency  to  lower  the  price.  There  are  i*a 
many  U8e«  for  mohair  already  established  in  the  world  that  it  l^  not 
believed  that  prices  will  ever  fall  to  a  level  with  wool.  One  prominent 
manufacturer  of  mohair  good-s  expresses  the  opinion  that  the  "average 
prices  paid  this  year  [lUul]  can  be  considered  sls  a  low- water  mark," 
Thi^  was  a)x>ut  25  vvnis  a  iK)uud,  a.s  stated  alx>ve. 

The  American  Wool  and  Cotton  R4?porter  ^tatea  that  with  an 
increased  production  of  Anj^ora  goats  in  this  country,  and  the  conse- 
qiient  enlarged  prodnctian  of  mohair,  the  latter  is  going  to  be  con- 
sumed more  largely  than  heret*>fore,  and  is,  indeed,  already  ^* cutting 
more  of  a  iigure  in  the  wool  uiarket/'  The  dome.stic  product  is 
favoi^d  Viy  a  turifi'  of  12  centw  per  i>oiuid  on  the  imported  artiide. 

TARINtJ    FOK    FLEECEi^. 

It  may  not  be  kjiown  to  goat  breeders  generally  that  the  objection 
to  any  foreign  fillers  in  mohair  i.s  the  same  as  that  which  holds  against 
kemp,  namely,  they  will  not  take  the  mohair  dyes*.  Therefore,  if 
every  paHicle  of  such  foreign  .substance  is  not  reiuoved  before  going 
into  the  fabric,  it  t^hows  in  a  prominent  and  impleii-sant  manner  when 
the  article  is  dyed,  and  necessarily  cheapens  it  if  it  can  not  be  burled 
out.  For  this  readw^n  mention  is  made  here  of  the  pi-actice,  quite  genei'al 
in  this  country,  of  tying  fleeces  with  twine.  In  removing  this  twine 
at  the  mills  it  is  almost  impoj^sible  to  prevent  portions  of  it  from  adher- 
ing to  the  fleece,  and  it  must  bo  removed  so  far  as  i>ossiljle  by  the  most 
painstaking  caic.  Fleeces  from  Turkey  and  Cape  Colony  are  not  tied, 
but  i^imply  rolled  up  inside  out.  and  this  is  the  condition  in  which  the 
milU  desire  to  receive  tbem. 

Goats  should  be  wtushed  before  shearing,  in  the  manner  that  sheep 
are  washed,  for  mnch  dirt  will  thus  be  removed,  and  the  value  of  the 
fleece,  greatly  enhanced.  After  the  fleece  is  taken  from  the  goat,  it 
should  be  spread  out  upon  a  clean  table,  whei*e  all  foreign  substuncea 
may  be  carefully  removed.  While  this  procedure  is  tedious,  and  to 
some  may  appear  useless,  it  will  pay;  for  the  work  must  be  done  on 
the  farm  or  at  the  mill,  and  farm  labor  Ls  not  so  expensive  as  mill  labor* 

MOHAIR    MANUFACTURKS, 

The  first  striking  feature  of  mohair  manufactures  is  their  gi*ert 
beauty.  The  luster  of  the  hair,  which  is  so  pronounced  even  whih  it 
grows  upon  the  goat,   remains  in  the  manufactured  goods,  and  no 
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amount  of  washing  and  no  characti^r  of  dye  will  remove  it.  It  aiils  the 
dyes  to  show  their  colors  more  effectively,  and  imparts  to  the  ^^oods 
the  pleading  property  of  ehungin^  shades  in  shifting  Hght^s,  whii'h  is  a 
feature  quite  charatteristie  of  silk  goods, 

A  second  feature  of  importaiu-e  is  that  the  dyes  ai^  Uf^ually  fast,  and 
however  inueh  .such  goods  may  he  exposed  to  the  eleiuentj^  tliey  will 
not  fade.  In  the  he^st  millH  fugitive  dyes  are  not  used  except  when  an 
order  is  received  to  match  a  sample  which  has  been  treated  with  such 
dyes;  for  a  fugitive  dye  can  not  be  matched  b\^  a  fast  one,  nor  ciin  a 
fa^t  dye  serve  for  a  fugitive  one. 

The  dural)ility  of  mohair  goods  has  been  tpiite  fully  discussed  in 
connection  with  the  duraliilily  of  the  fiber  eoniposing  them.  It  is  a 
characteristic  that  ought  to  make  their  use  economical  in  many  ways. 
This  should  be  the  case  especially  with  dress  goods  and  other  wearing 
apparel. 

Mohair  manufactures  already  have  a  very  extensive  use,  hut  thejr 
appear  in  the  stores  under  so  many  trade  names  that  oidy  a  few  people, 
comparatively,  know  that  they  are  the  product  of  the  Angora  fleece* 
These  manufactures  are  so  varied,  and  the  liber  adapted  to  so  many 
things  which  ai-e  now  made  of  w^ool  or  cotton,  that  no  attempt  will  be 
made  here  to  give  a  complete  list  of  them,  but  a  reciUil  of  some  of  the 
principal  uses  of  mohair  goods  will  be  made^  in  order  that  it  may 
become  genendly  known  how  extensive  is  their  use  at  the  pi*e-sent 
tune,  and  some  idea  formed  of  the  tMjssihility  of  extending  the  use  of 
mohair  to  other  lines  of  manufacture. 

By  far  the  most  important  product  of  mohair  manufacture  is  plushes. 
It  is  a  fact  not  generally  known  that  practically  all  of  the  plushes 
used  in  mil  road  passenger  i*ars  are  made  of  mohair;  so  also  are  the 
plushes  used  in  streetcars.  How  much  is  used  annually  in  the  jms* 
eenger  cars  of  our  country  can  only  be  conjectured.  The  report  of 
the  Interstate  ConunerceConuuission  for  the  fiscal  year  of  18if9  shows 
that  there  was  an  increase  of  244  cars  over  the  previous  ye^ir;  let  us 
add  to  this  a  number  to  take  the  place  of  those  worn-out,  which  prob* 
ably  can  not  be  less  than  200,  thus  giving  a  total  of  444  new^  passenger 
coaches  each  year.  Each  coat'h  requires  at  least  120  yards  of  plush, 
and  the  total  quantity  required  for  the  444  cars  would  be  53*28(1  yai'ds. 
This  is  an  underestimate  rather  than  an  overestimate.  During  the 
year  mentioned  there  were  in  .'Service  in  the  United  States  lt»,T85  fii'St- 
class  passenger  cars,  3,0€3  second-class  cars,  4,20(>  {combination  earn, 
404  parlor  cars,  and  488  sleeping  cars— total  25,00t>,  This  nieans  that 
there  were  in  use  that  year  3, (MX), 720  yards  of  plush.  Add  to  this  all 
that  is  used  in  street  cars,  omnibuses,  etc.,  for  which  there  is  no  bai<i^ 
for  an  estimate,  and  we  may  conclude  that  its  use  for  such  purposes  la 
enormous. 

lic^iiiles  the  ear  plushes,  which  are  usually  plain,  large  quantities  of 
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frieze  and  cruHh  phisheH  are  vised  in  uphobtcrhi^  fLiriiitoro.  The 
designs  for  the  friezt*  pliLshes  are  limited  only  by  the  in^^eniiity  of  man. 
The  t^kill  of  the  fahrieator  i.s  so  well  developed  that  the  threadw  form- 
ing the  de.si^ns  are  in  loops  and  of  different  color,  yet  the  whole  is 
woven  at  one  time  ^'in  the  white''  and  afterwards  colored  in  the  same 
dye.  The  crush  plushes  are  very  handsome,  showing  to  best  advantage 
the  effects  of  varying  lights  upon  solid  colors.  This  kind  is  largelj^ 
utilized  in  upholstering  armchairs,  but  finds  large  use  also  in  other 
kinds  of  furniture  (Fls.  XCV  and  XCVI). 

The  carriage  robes,  couch  covers,  8ofa-pillow  coversj  and  rugs  are 
distinguished  by  their  high  pile  and  rich  coloring.  The  pile  upon  the 
nirriuge  robes  and  sofa -pi  How  covers  is  about  half  an  inch  high.  The 
robes  sometimes  have  the  pile  on  one  eide  only,  but  many  are  made 
with  the  pile  on  both  sides.  The  coloring  is  most  exquisite,  as  is  true 
of  the  sofa- pillow  covers  and  couch  covers.  These  colors  are  printed 
on  by  hand  after  the  pieces  are  woven,  and  are  rendered  indelible  by 
long  steaming.  Rugs  necessarily  require  more  modest  covering,  Tnit 
all  the  richness  of  subdued  colors  and  luster  remain  to  make  them  a 
distineth'  beautiful  as  well  as  useful  ornament.  These  goods  have  not 
long  been  upon  the  market,  but  they  can  hardly  fail  to  attract  attention 
and  advance  in  favor. 

Most  of  the  so-called  astrakhan  now  in  use  so  extensively  is  made  of 
mohair.  It  has  all  the  beauty  of  the  real  article,  is  much  more  durable, 
will  never  change  its  shade  in  sunlight  or  air,  and  is  in  no  manner 
inferior  to  real  astrakhan. 

This  Bureau  has  been  furnished  with  samples  of  plain  mohair  dress 
goods  (Inilliantines),  as  well  as  mohair  erepons,  which  are  common  and 
w^ell  known  for  their  durHbilit3^  There  is  no  other  kind  of  cloth  which 
is  more  easily  cleaned  or  which  retains  its  newness  for  a  longer  period. 
For  this  reason  brilliantines  are  especially  popular  for  traveling  dresses. 
Mohair  erepons  are  more  beautiful,  but  also  more  expensive,  costing 
from  $1.25  to  $5  a  yard.  The  cheaper  grades  are  woven  upon  a  cotton 
base,  and  go  to  pieces  sooner  than  when  woven  upon  a  wool  base.  In 
erepons  there  is  sometimes  an  admixture  of  silk. 

It  would  be  very  difficult  to  enumerate  the  many  ^vays  that  mohair 
might  be  used  in  manufactures.  Besides  pliLshes,  which  form  the 
lU'incipal  item,  there  may  be  mentioned  dress  goods  of  various  designs, 
coats  and  coat  linings,  table  covers,  knit  uiits,  mittens,  gloves,  etc., 
which  are  already  on  the  market.  It  has  been  found  that  mohair  cloth 
is  the  only  kind  that  will  stand  the  strain  in  the  expressment  of  cotton- 
seed oil,  and  there  is  a  growing  demand  for  it  for  this  purpose.  A 
suggestion  has  recently  been  made  that  mohair  could  be  manufactured 
into  tent  and  sail  cloth  and  rain  coats,  having  as  its  qualifications  dura- 
bility, lightness  in  weight,  and  immunity  from  molding.  Mohair  cloth 
will  not  only  turn  water,  but  will  hold  water  like  a  skin  if  the  water  is 
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not  beaten  through  it  A  piece  of  Inillmutijic  in  the  form  uf  u  l>a^ 
and  boldin^r  a  gla.^8  full  of  wuter  hung  all  da\'  in  tljis  office  and  not  a 
drop  passed  through  it  during  that  time.  Mr.  John  S.  Harrtt^  recently 
infonued  tl^e  writer  that  he  pos.ses.sed  inohair  cloth  40  ycja-rs  of  ago 
which  would  hold  water  in  tiie  same  manner.  Tent  and  ^iH  cloths 
would  ne«e8sarily  be  heavier,  and  be  even  more  effective  in  turning 
wat/cr.  It  is  argued  that  the  extra  cofcit  of  this  kind  of  cloth  for  the^sis 
purposes  hi  more  than  compensated  for  in  the  matter  of  dum"bilily  and 
lightness  of  weight. 


THK   SKlNii. 


Ordinarily  one  would  not  expect  to  find  a  discusj^ion  of  Angora  j 
skins  under  the  general  8ub]e43t  of  mohair  manufactures,  but  in  eonstd* 
eration  of  many  of  the  .special  uses  to  which  the  skins  are  put,  because 
of  tlie  mohair  rather  than  the  nkin  to  which  it  i8  attached,  it  secniH 
proper  to  discuss  the  matter  here. 

The  skin8  of  the  Angoras,  if  tiikeu  when  the  liair  i.s  about  4  indic 
long,  make  very  handsome  rugs.  The  hair  retains  its  origimd  lu^tei 
and  may  be  used  in  the  natural  white  or  dyed  any  color  desired.  The 
pure  white  ones  are  more  generally'  preferred.  There  is  a  demand 
for  Angora  rugs  in  the  United  States  which  so  far  has  not  l>een  sup- 
plied by  domestic  production.  These  rugs  can  be  purchased  at  prices 
ranging  from  $4  to  ¥S. 

Another  article  of  manufactuie  from  the  skins  is  the  carriage  robe^ 
rivaling  in  beauty  and  durability  the  buffalo  robe,  which  is  no  loo| 
a  factor  in  the  rnnrket.  They  arc  not  expensive  when  the  demand  for" 
skins  is  considered,  and  may  be  purchased  foral>out  §20.  The  smailer 
skins  of  the  doe^  and  wethers  and  the  kid  skins  find  an  extensive  use 
in  baby  carriages,  and  are  exceedingly  attractive  in  their  brilliant 
white. 

These  skins  are  used  lai'gely  in  the  manufacture  of  children's  mu JTs 
and  as  trimmings  for  coats  and  capes.  The  finest  kid  fleeces  adorn 
the  collar  and  border  of  some  of  the  ladies'  most  handsome  ojx*j*a 
clonks.  In  the  stores  they  are  sold  often  under  some  peculiar  name 
which  does  not  inform  the  purchaser  that  they  are  ornamented  \iith 
the  hair  of  the  Angora  goat^  and  so  thousands  of  such  articles  are 
worn  by  people  who  are  unaware  of  the  true  name  of  their  **  furs.** 

There  is  a  tariff  of  1'2  wnis  n  |H^und  on  mohair  and  a  varying  sciied| 
ule  «p[dying  to  mohair  goods,  but  skins  having  fleeces  attached  cor 
in  duty  free.  Importations  are  without  doubt  very  large^  but  it  b 
impossible  to  give  the  tigures,  as  the  Treasury  Department  does  not 
keep  tlie  rtHords  of  imports  of  Angora  skins  sepamte  from  skin»  ot 
other  goats.     Our  source  of  supply  for  these  imports  is  Cape  Colauy* 
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THE  ANGORA  GOAT  INBXJ8TBY  OF  ASIA  MINO». 

Br  WiLLAJiii  C  BAJLSTf,  M.  D., 
iSati  Jose,  CkUifornia. 

In  pursuance  of  a  purpose  to  visit  Asia  Minor  to  study  the  Angora 
gckat  industry'  aad  to  eeeure  8omc  of  the  g'oat^  for  importation  into  the 
United  States,  the  writer  ho  arranged  his  itinerary  as  to  permit  a  visit, 
during  the  winter  of  1000-1901,  to  Bradford,  En^^land,  the  great 
mohair  market  of  the  world,  as  a  step  in  the  journey  to  the  East, 
His  observations  at  Bradford  and  ex|>erienres  in  Turkey  are  briefly 
recounted  in  the  following  page.s: 

THE   MOHATR  TNDUBTRT  AT  BRADFORD, 

Since  about  the  ye^ir  18S6  Bradford  has  gi*adually  increased  her 
demand  for  mohair  until  now  practitully  all  of  the  Turkish  and  South 
African  elipn  are  marketed  there.  The  mohair  is  purehused  by  dealers 
and  eximmiHsion  men,  and  the  manufiicturers  scieet  those  giudes  whii-h 
their  trnde  may  demand.  Thousands  of  people  are  employod  in  the 
preparation  and  manufaeturing  of  the  mohair,  each  mill,  with  it^ 
employees  and  their  homes,  const  it  ating  a  suburban  town.  One  of 
these,  located  about  10  miles  from  Bradford,  w^orking  almost  exclu- 
sively on  mohair,  employe  over  3,500  pereonst 

After  the  mohair  arrives  at  the  mill  it  must  be  sorted.  Each  fleere 
ie  i^refully  picked  over  by  hand  and  the  ditlerent  portions  cla8.sitied 
according  to  tinene.^,  fveenesH  from  and  length  of  kemp,  length  of 
mohair,  soundness  of  stopk,  luster,  foreign  materials^  etc.  Usually 
the  sorter  malves  six  gi'adej^,  the  poorest  C(»nt4iining  the  kempy  parts 
of  the  flcei'-.e,  the  coarse  mohair^  etc.,  which  are  expected  to  spin  about 
No.  24/  or  a  very  keavj  yarn.     The  best  gi'ade  contains  the  iinest 

*To  give  breeders  a  clear  utiderstandijag  of  wliat  is  meant  by^jimUty  m  a  more  difli- 
cull  job  than  what  it  looks  to  be.  By  quality  in  generally  meant  the  Ien>?th  or  tine- 
neces  to  which  a  fiber  will  e|im,  for  the  finer  or  Bmaller  the  fiber  is  the  longer  and 
asmJler  H  can  be  spun. 

It  is  this  fiit't  tlmt  inake^  us  speak  in  the  wool  trade  of  the  raw  article  being  of  60's 
or  40*8  cjuiility,  or  any  other  count  m.  the  oa^e  nmy  l>e.  Any  man  uiin  see  that  to  spin 
out  a  wool  of  00' s  quality  wil'  require  a  much  finer  article  than  he  will  if  he  »i"iin8 
out  a  40*s  rpjalily  wmd,  but  while  it  is  poaaible  to  spin  a  wool  on  the  length  of  40'a 
qo&lity,  it  is  atisolutely  impcisBible  to  spin  a  40'8  wool  on  the  length  of  (Kl*6, 

It  le  a  sciontific  Saat  that  you  can  Kpia  down  a  wool  to  acy  coiuit  below  it«  own 
natural  length,  but  you  can  never  spin  up  a  wool  beyond  its  natural  limit.  When 
we  apeak  of  We  quality  wool  it  simply  meann  that  tliere  are  tK)  hanka,  each  hank 
moBWiriiig  5#0  yarda,  to  weigh  I  pound;  or,  in  otlier  wonla,  there  are  SS^GOi)  yards  of 
ipun  yam  of  thit<  quality  to  even-  1  i«innil  weij^ht  of  iimUriaL  Eij^'hty's  quality  m 
a  much  tiner  quality  wttol  still,  an<l  tliie  raeana  tliat  it  will  «pin  to  80  hanbi  of  560 
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fibers,  which  are  comparatively  free  from  kempand  foreign  materials, 
and  spins  Ko.  40  yarn  and  upward. 

The  sorting  is  done  on  tables  having  a  netted  wire  top,  through 
which  the  dust,  sand,  and  foreign  particles  in  the  mohair  fall.  Under 
the  screen  a  strong  current  of  air,  eirciilatcd  by  means  of  a  powerful 
exhaust  fan,  carries  away  any  detritus,  giving  the  sorter  a  compara- 
tively clean  atmosphere  to  breathe.  An  expert  working  on  fairly 
good  mohair  sorts  about  200  to  300  pounds  a  day. 

SCorRlXG    AND    WA.HHINO. 

The  mohair  must  be  thoroughly  cleaned  of  any  yolk,  grease,  dirt, 
or  other  material  with  which  the  fiber  may  1k^  covered.  The  percent- 
age  of  shrinkage  in  washing  varies  considerably,  but  from  13  to  20 
per  <»ent  is  the  avemge.  Turkish  mohair  is  usually  the  cleanest  that 
corners  into  the  Bmdford  market.  This  is  due  to  the  fact  that  Turkish 
hair  is  sorted  and  some  of  it  washed  before  it  reaches  the  factory.  The 
machines  used  for  scouring  are  elaborate,  consisting  of  iron  tanks  filled 
with  prepared  litjuor,  in  which  work  automatic  racks.  The  mohair  is 
immersed  in  these  tanks  and  is  thoroughly  cleansed  l>efore  it  emerges 
from  the  last  one,  af ler  which  it  is  dried. 


The  short-staple  mohair  (that  less  than  (I  inches  long)  nuist  now  \ye 
run  through  the  carding  machines,  as  it  is  not  long  enough  to  comb. 
This  machine  consists  of  a  number  of  cylinders  of  various  dimensions, 
revolving  in  oj)posite  directions  and  at  different  speeds.  The  cylinders 
arc  covered  with  sheets  of  leather  or  rubber,  in  which  are  inserted 
small  strebwire  staples  slightly  bent  in  one  direction.  The  object  of 
the  carding  machine  is  to  produce  a  continuous  band,  or  "  sliver.*' 
The  fibers  (mohair  and  kemp)  composing  this  sliver  are  closely  inter- 
mingled and  lie  crossed  in  every  direction.  The  amount  of  kcmp  in 
carding  or  uncombed  mohair  greatly  affects  its  value. 


phepahin'o. 


All  long-staple  mohair  is  run   through  ** preparers^'  previous  to 

being  combed,  in.st-ead  of  being  carded*     The  preparers  straighten  the 
mohair  and  cause  the  fibers  to  lie  parallel. 

COMBING, 

Formerly  combing  was  done  entirely  by  hand,  but  now  machinery 
does  the  work  nuich  more  economically.  The  ol>jcct  of  combing  is  two- 
yards  ea4!h  before  it  wUl  weigh  1  pound,  or  really  a  production  of  44,800  yards  to 
every  pound  of  weight  Such  a  etntement,  which  i**  actual  fact,  lends  itaelf  to  much 
imagination^  for  Fiich  yam^*  when  f^pim  are  indee<l  Fumll,  one  tangle  |toiinti  of  60*e 
reaching  over  19  miles  in  length,— X  R  UoUlngf^^  }hiHlj\mi^  England, 
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fold  the  lon^  fibers,  known  as  "'tops/'  l)ein|jf  jirraiijLfed  ptivallel  to 
each  other,  and  the  .short  fibers  and  kenip,  known  a,s  noil,  being  sep- 
arated from  the  long  fibers.  Most  mohair  is  subjected  to  two  comb- 
ings.  The  first,  or  "^^  noble/-  comb  is  so  arranged  that  all  fil>erH 
shorter  than  i.4  inches  (first  noil)  are  collected  by  themselves  and  the 
longc!"  fibers  (first  top)  by  theiuaelves.  The  top  of  this  noble  comb  in 
then  run  through  a  second  machine,  known  as  the  ''lister'^  eomli. 
The  lister  is  so  arranged  tliat  all  fibers  in  the  first  top  shorter  than  4^ 
inches  (second  noil)  are  separated  from  the  longer  fibers  (second  top), 
which  arc  collected  fiy  themsches.  This  toj),  which  is  produced  by 
the  lister  eonili,  is  almost  free  from  kenip  ^nd  is  ready  for  drawing 
and  spinning.  The  value  of  the  second  noil  is  considerable,  as  there 
is  much  short  mohair  mixed  with  the  kemp.     This  second  noil  is  carded. 

The  most  vahinldc  mohair  is  the  long  tine  staple  which  is  compar- 
atively free  from  kemp.  It  spins  a  fine  ya¥n  and  shrinks  lea^st  in 
comliing. 

Part  of  the  spun  yarn  is  mimufac^tured  in  Kngland,  but  uuii-h  of  it 
Is  exix)rted  to  France  and  Germany. 

The  continental  mills  run  on  praetitally  the  same  basis  as  the  Eng- 
lish factories,  with  the  ext^eption  that  the  f(U*mcr  start  with  spmi  yarn, 

TI[E    A^'CJOKA    <J<>AT    INDL-STRY    IX    TURKEY. 

Constantinopk*  is  the  center  for  the  Turkish  clip,  and,  as  the  mohair 
from  ditferent  districts  in  Asia  Minor  varies  considerably,  it  was  well 
Uj  know  where  the  various  kinds  were  grown,  < 'onset] uently  Mr, 
Gavin  Gutheral,  who  has  been  engaged  in  the  mohair  iuisiness  in  the 
Orient  for  over  thirty  years,  was  consulted  and  gave  the  writer  nuich 
assistance  in  collecting  information. 

I'A^SpiUiTiJ. 

On  the  morning  of  February  :21,  UiOl,  a  passport  (a  very  necessary 
dotnmient)  for  the  interior  was  obtained.  Without  this  no  one  h 
allowed  to  enter  Asia  Minor.  The  passport  is  written  in  Turkish 
eharact4>rs.  stating  where  one  is  going,  what  his  business  is,  and  giving 
the  usual  personal  description  and  nationality.  It  required  almost 
the  entire  day  t^.)  get  it,  The  dinigcjiuan  considered  this  rapid  work 
antl  assured  me  that  it  would  have  taken  uiurh  longer  if  we  had  not 
distributed  some  small  fees.  The  charge  for  tlie  passport  was  about 
60  piasters  ($2*50). 

THE   UTAUr    Ft>R   ASIA    MI>roll. 

The  boat  which  leaves  Galata  Bridge,  on  the  Gulden  Horn,  for  Hitla 
Pasha,  which  is  on  the  Asiatic  side  of  the  Bosphorus  and  whence*  the 
train  starts  for  Angora,  goes  very  early  in  the  morning*  The  timo 
card  is  printed  in  Turkish  reckoning,  which  differs  from  European 
time  about  six  hours,  Th*^  boat  landing  was  reached  fully  two  hours 
6427—02 32 
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!>efore  the  bout  started.  At  last  the  ticket  office  wn^  opened  and  a 
ticket  was  procured  to  E«ki  Chehir,  which  is  the  end  of  the  fir^t  day's 
run  and  whore  tlje  tmin  rests  for  tho  night  on  its  way  to  Angonu 

At  Ilida  Pii^iha  the  ticn»»'i*d  demanded  the  pa^^sport.  He  noted  in  a 
book  all  of  the  detail  on  this  document.  The  officials  had  ncglect/ed  ta 
5!tate  the  writer'si  re.sidence  in  Cottstiintinople,  and  this  allowed  room 
for  argument.  However,  the  importiint  item  wa&i  linally  injscrted*  the 
contents  of  a  8mall  hand  grip  were  turned  out  upon  a  tiiblo  and  passed, , 
and  the  train  was  Ixmrded.  After  nnieh  delay  a  station  gong  rang, 
A  few  minutes'  pause  and  it  mng  again,  accompanying  this  ring  wiUi 
two  short  rings,  indicating  that  it  wa8  the  second  w.:irning;  a  fire 
minutes'  pause,  a  horn  sounded;  another  brief  pause;  the  whii^tlc  blew 
and  the  train  stiirt4>d.  This  proved  to  be  the  regular  8y4»tem  of  warn* 
ing  at  each  station  before  the  train  started, 

Th*'  railroial  ran  for  a  short  distance  along  the  shore  of  the  Sea  of 
iliirnioriu     Away  from  Ih*^  coast  Ijrush-cuvcred  hills  arose.     Between 
the  hills  and  the  truck  .small  haphazard  vegetable  gartlens  and  orchaixls 
were  interspersed.     The  almonds  were  in  bloom  and  the  pink  j>each 
buds  were  just  o]>ening.     Olive  trees  seemed  to  grow  wild,  or  jit  Icjtsi 
they  had  been  planted  in  very  irregular  fashion.     Some  of  them  might 
have  grown  there  in  Greek  and  Roman  times,  ns  they  were  fin©  old 
trees**     No  vineyard,  orchard,  or  garden  containing  more  than  2  ttcre« , 
of  ground  was  seen.     Men  were  plowing  the  reddish  soil  with  wocxlenj 
plows  drawn  by  oxen.     Sometimes  six  or  eight  men*  working  side  by 
mde,  were  sjmding  a  pat^h.     They  choose  only  the  Ih^st  bit8  and  thej 
easicNt  land  to  t  ulttvatc*.  and  between  the  cultivated  patches — none  of  j 
them  was  fenced — many  tlocks  of  fat  tailed,  varicolored  sheep,  common  j 
gimts,  and  serubby  cuttle  were  herded,     l^sually  two  or  more  men, 
few  dogs,  and  puek  burros  were  with  a  herd  of  ICM)  or  more.     Black,, 
brown,  and  white,  with  combinations  upon  the  same  animal,  s4M>itif!d| 
to  l>e  the  colors  ff>r  the  sheei>  and  goats. 

The  ewes  were  commencing  ttj  drop  their  lambs,  and  those  lamti?^  a  I 
few  days  old  were  scampering  aljout  in  the  sunshine. 

The  trairj  moved  leisui^ly  along  and  arrived  at  Ismid,  at  the  hea<l  of 
the  Si»a  of  Marmoni,  at  al)out  noon.     L<*aving  Ismid  and  the  t^ni^  tlie  i 
railroad  runs  through  a  valley.     Part  of  the  land  has  been  under  cuItt^J 
vat  ion,  but  the  hirger  part  was  covered  with  small  brush.     There  were  \ 
a  few  herds  of  large,  black  cattle,  called  bulTalo  henv,  and  everywhen* 
common  goftt<,  sheep,  and  small  cattle  were  feeding. 

TiiF  Hon?iTAn«  antKTBV. 

The  train  gnidually  as^*endcd  thr  valley  and  was  soon  well  up  in  Ihfil 
mountaiuB.     Thf  niilrcnid  passes  through  a  wild,  rockv  c^myon,  widlL| 
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perpendicular  stune  wallts  ii  thousarul  fvH  hit^h,  whoroon  liugf^  Imwldens 
Imiig  suspended.  With  iji(  reused  altitude  tlxe  atin<>,sphere  hucl  iK^eoiue 
colder,  a  line  sleet  began  fallings  and  distant  snow-capped  peaks 
appeannl. 

On  a  trail  in  these  luountiiins  a  small  caravan  of  camels,  which  wa^ 
returning  from  the  coa-st  laden  with  provisions,  was  passed — tlie  first 
seen.  The  caravan  is  one  of  the  principal  modes  of  transportation  in 
Asia  Minor.  Formerly  all  the  mohair  was  brought  to  Ismid  by  camel, 
but  now  the  railroad  transports  most  of  it  to  Constantinople  from  some 
interior  station.  Or*  leaving  the  railroad  one  s*ce8  many  of  these  cara- 
vans plying  between  int4*ri<»r  points, 

ERKI    CtfEIMH. 

At  ii  o'clouk  in  the  evening  it  was  dark,  and  the  train  arrived  at  Eski 
Chehir  at  9.  In  order  to  get  out  of  the  station  it  was  necessary  to 
show  the  passport  to  the  guard,  tell  why  one  came  to  the  place,  where 
he  was  going  to  stay  in  the  town,  and  how  long  1>efore  he  would  kindly 
leave  the  country*  All  this  was  noted  in  a  !HX)k  befoi^e  two  Turkish 
witnesses. 

Eski  Cheliir  haw  about  HijJiM)  inhabitjints.  It  <-ontains  siljout  8,000 
houses,  about  200  being  thoso  tpf  Greeks,  about  300  of  Armenians,  a 
few  of  Jews,  and  about  2.5(*0  of  Turks,  It  is  situated  on  a  great 
plain,  part  of  the  hoiL-iis  resting  on  the  south  side  of  a  low  hill.  A 
small  stream,  the  Frusak  River,  tlows  through  the  old  town,  which  Is 
about  a  mile  from  the  railroad  station,  the  new  town  being  grouped 
aj'ound  the  station.  Not  a  bu>h  large  enough  to  be  called  a  tree  or 
anything  save  the  low  mud  houses  relieves  the  monotony  of  the  plains. 

A  fine  snow  was  falling  in  the  morning,  and  the  '^  ha  us  f  ran/*  an  old 
German  woman,  said  that  heavy  storms  might  be  expected  any  time 
in  Februar}^  and  Marcfi,  Local  news  ti"avels  rapidly  in  Turkey,  and 
before  noon  Mr.  Mermarian,  an  Armenian  representative  of  Mi\ 
(latheral,  called.  He  had  studied  some  English  at  the  American 
school  at  Constantinople,  and  could  speak,  read,  and  write  Armenian, 
French,  and  Turkish.  He  said  that  if  the  mohair  came  from  more 
than  a  few  miles  from  Eski  Chehir  he  could  tell  the  fact  l»y  the  quality 
and  appearance  of  the  hair.  This  he  thought  due  to  particular  kinds 
of  food  and  range.  As  an  example  he  mentioned  Moussactiza,  .some 
hours  distiint  in  a  southwesterly  direction,  wliere  a  few  stunted  pines 
and  oaks  replaced  the  ordinary  sagebrush.  The  hair  from  this  district 
is  very  fine.  It  has  a  luster  ami  a  yt^k  quite  foreign  to  most  of  the 
Eski  Chehir  and  Kjntiah  mohair. 

One  of  the  first  things  a  goat  man  m>tices  upon  entering  the  town  is 
the  Angora  mutton  hanging  in  the  shops.  There  is  no  question  alx)Ut 
the  identity  of  the  animals,  as  most  of  them  are  not  skinned.  The^' 
vare  mostly  old  wethers  and  does.     The  Turk  eats  many  goats  of  old 
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ag<\  and  knows  it.  The  youn^^  uuimaLs  are?  too  valimbh^  to  kill.  How- 
ever, a  few  kids  arc  SiUMiik-ed  for  the  sprinj^  trade.  Besides  goats, 
the  Turk  uses  fat-tailod  nheep  for  Diutton.  Young  t'at-tailed  ^lleep  in 
worth  nioro  than  old  goat,  but  kid  is  worth  more  than  Iamb*  About 
twenty  old  wethery  wero  driven  past  us,  down  the  luaiu  street,  to  the 
IniteUeri*,  They  were  hirge  animals,  weighing  about  110  pounds,  with 
fine  nkin^?^  and  w^ere  valued  at  85  piasters  (^.25)  apiece. 

The  iikiji  forms  no  small  portion  of  the  value  of  the  animals*  Nearly 
every  shop  in  tlie  grajid  bazar  had  a  few  goatskins,  mohair,  or  some 
goat  product.  In  a  nearby  warehouse  were  many  freshly  cured  skins 
ready  for  the  iiermau  market.  The  largest  and  finest  were  worth  38 
piasters  (§1.90),  and  the  smaller  ones  about  2S  piasters  ($1M}).  The 
mohair  had  l>ecn  shorn  from  some  of  the  smaller  skins. 

Near  the  center  of  tlie  town  is  a  fine  hot  spring.  The  Turkish  tan- 
ners have  made  use  of  the  water  for  years  past  and  have  polluted  the 
place  with  an  odor  which  is  trying  to  a  foreigner.  The  place  about 
the  spring  presents  a  busy  scene— washing,  tanning,  drying,  and  other 
work  which  hot  water  facilitates,  being  in  progress. 
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There  arc  some  good  flocks  of  Angoras  around  Eski  Chehir,  the 
mohair  from  this  district  being  recognized  at  Constantinople  as  the 
Ijest.  The  fleeces  are  tine,  not  very  oily,  and  the  tibcr  has  that  inde- 
tinable  flexibility  and  tenacity  which  renders  it  comparatively  easy  to 
spin. 

A  visit  wa^  made  to  the  flock  of  Jloustjifa  Bey,  which  was  feeding 
on  Ills  farm  between  Sikeurea  and  Moutalib.  The  route  to  the  Bey'& 
farm  lay  to  the  southeast  of  Eski  Chehir,  over  broad  level  plains. 
Part  of  the  land  was  under  cultivation,  but  most  of  it  was  covered 
with  a  fine-fibered  sagebrush^  with  no  trees.  Moustafa  Bey  belongs 
to  the  etfendi  (upper  class— those  who  can  read  and  write  or  those  who 
are  very  wealthy).  He  did  not  live  on  the  ranch.  He  was  considered 
a  progressive  character,  as  he  had  one  American  plow— a  very  i*are 
thing  in  that  country— and  had  also  imported  his  Angora  bucks  from 
Bi'i  Bazar,  some  four  days  distant. 

The  foreimin  of  this  farm  said  that  the  best  bucks— those  which 
Moustafa  had  some  yeai's  before  imported  from  Bei  Bazar— sheared  4 
oi  5  okes  (8  or  10  pounds)  of  ^"tiftick"  (mohair)  a  year  and  the  best 
does  about  2  or  3  okes  (4  or  0  pounds).  lie  said  that  the)-  had  selected 
the  heaviest  shearers  each  year,  and  that  they  had  disposed  of  some 
of  the  poorer  ones  to  their  neighbors.  The  flock  average  about  Zi 
pounds  per  year,  ilen  came  from  Kjutiah,  a  day  distant,  to  get 
bucks  from  this  flock.  Many  goats  around  the  country  had  previously 
Ijeen  examined,  biit  they  were  not  what  it  was  hoped  to  find,  and  much 
has  been  expected  from  this  flork.     As  stated,  Moustafa  Bey  was 
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cfnite  an  en ligh toned  Turk.  He  was  l>n?ot1iiig  that  flock  for  the  Toouej 
to  Uc  made  otit  of  it,  but  his  breeding  wiis  rather  haphazard.  How- 
ever^ the  flock  was  the  best  lot  seen  around  Eski  Chehir. 

Thfre  were  about  300  fat-tailed  sheep  and  as  many  goats  in  the 
flot'k,  whieh  was  in  charge  of  some  .shepherds  and  their  dogs*  The 
Turk  u^e.s  dogs,  not  as  an  aid  in  herding,  but  as  a  means  of  protection 
for  the  flock.  There  are  many  jstock  thieves  and  the  dogs  are  trained 
to  be  watchful.  They  are  lui'ge,  powerful  animals  of  a  dirty  gi^y 
color,  and  each  dog  wears  a  collar  of  sharpened  spikes,  so  that  if  he 
stttacks  anything  his  own  neck  is  protei^ted.  One  always  calls  to  the 
herder  when  visiting  a  flock  and  he  secures  the  dogs,  which  have  been 
known  to  attack  men  on  horseback,  and  always  prove  a  powerful  foe. 

Most  of  the  Asia  Minor  flock:-;  of  Angoras  have  some  black  or  bbush 
black  aniuials  in  the  licrd,  and  Moustafa*s  flock  was  no  exception. 
Two  yearling  bucks  were  caught  for  examination,  The}^  were  kempy, 
bare-hellied,  and  generally  inferior  aninmls.  The  flm-k  was  then  care- 
fully looked  over.  Some  of  the  old  bucks  of  Bci  Bazar  origin  were 
fairly  well  covered  with  tine  hair,  considering  their  ages-  They  were 
poorly  covered  on  tlie  bellies,  were  l>a  re  faced,  and  some  were  oily, 
but  they  were  good  bucks.  There  were  some  good  3-y ear-old  and 
4-yoar-old  does  with  heavy,  flne  fleeces,  and  fairly  well-covered  bellies. 
Finally  a  young  doe  was  caught  which  was  the  best  animal  noticed 
in  the  flock  and  a  good  sample  of  the  best  in  Asia  Minor.  She 
had  a  fair  foretop  of  curly  mohair  reaching  down  on  the  nose;  small 
horns  two- thirds  of  an  inch  wide  and  one-half  inch  thick  at  the  base, 
gradual!}'  tapering  toward  the  apex,  rough  and  corrugated,  trans- 
lucent without  dark  discolorations,  with  a  tendency  to  tw^iat,  and 
curving  gmcefuliy  backward  at  an  angle  with  the  neck  of  possibly  60 
degrees.  Her  ears  were  about  tj  inches  long  and  2  inches  wide,  and 
drooping.  The  inside  of  the  ears  was  comparatively  free  from  hair, 
while  the  outside  was  covered  with  sliort  stiff  white  hairs,  except  at 
the  base,  where  a  curly  mohair  overhung  them.  The  eyes  were  the 
peculiar  yellowish  tinge  which  is  common  to  most  Angoras  (there  are 
some  white-eyed,  short,  erect-eared  goats  in  sections  of  Asia  Minor), 
large  aiul  round,  with  elongated  pupils.  The  eyelids  w-cre  slightly  dis- 
colored with  a  few  small,  rguud,  dark  pigmentations.  The  nose  was 
long  and  slender,  with  a  few  pigmented  spots  on  the  nostrils.  On  the 
lower  lip,  close  to  the  mouth,  a  few  coarse  white  hairs  grew.  t>ho 
had  the  usual  milk  t^cth  and  the  two  permanent  teeth  of  a  yearling  in 
the  lower  jaw.  The  whole  head  was  w*dl  proportioned  and  grat^e fully 
poised  on  a  slender,  rather  sliort,  heavil}'  n)ohuired  neck.  The  mohair 
on  the  neck  was  of  the  same  character  as  that  on  the  body  and  about 
the  same  length  as  that  on  the  sides,  and  it  hung  in  ringlets.  Her 
body,  iui'luding  the  belly,  was  unusnaliy  thickly  covered  with  silvery 
white,  glistening  ringlets  of  mohair  about  12  inches  long.     It  was  of 
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very  fine  fiber,  would  .spin  No.  ^i)  yarn  aivrl  np^  and  was  st^ft  and 
pliablo.  The  side*?,  hips,  and  region  around  the  tail  were  compara- 
tively free  fi'om  kemp,  IIo\vevei%  on  eloser  exuuiination  of  the 
slighth'  yolky  ha»c  of  the  curU,  a  few  fine,  white,  liiBtcrlosi?  hairs 
(kemp)  from  li  to  2  inches  long  eould  be  seen.  On  the  hi^Uy  fine 
fehort  kemp  wa^  rather  plentiful,  from  2  to  5  fil>ers  being  in  a  h>ck 
of  mohair.  Her  slender  Irgs  were  well  separated,  eovered  to  the 
knees  with  long  mohair  and  to  the  ankle  with  fine,  eurly  mohair. 
The^'  were  Mliuost  hidden  from  view  by  long  mohair,  whirh  hung 
almoHt  to  the  ground  at  this  time  of  the  year.  Her  tail  wa^*  erect, 
covered  at  the  base  with  fine,  eurly  mohair,  and  feathered  with  a  3  to 
4  ineh  fleece  of  coarse  white  hair.  She  appeared  to  be  about  Si  feet 
hnig,  measuring,  while  .standing  in  an  erect  position,  from  the  center 
of  the  forehead  to  the  root  of  the  tailj  1^  feet  broad,  and  al>out  3  feet 
high  at  the  slioukh-rs.  She  wa8  of  average  size  for  her  age  and  would 
have  weighed  between  50  and  (50  pounds.  She  hicked  proper  appre- 
ciation at  home,  so  she  is  now  in  ADjerica. 

February  24,  liXM,  was  an  unusually  windy,  sleety,  cold  day  in 
Eski  Chehir,  Init  between  showers  a  8tart  was  made  for  Moti.ssacuzii, 
the  Circassian  country,  which  is  noted  for  its  fine  mohair,  ITie 
Circassians,  unlike  the  Turks,  are  quite  energetic. 

Many  herd^i  of  Angoras  were  parsed,  feeding  along  the  road,  Some 
of  the  goats  were  examined  and  inquiry  made  as  to  who  had  the  l)est,  .so 
that  when  the  village  was  reached  it  was  known  who  owned  good  goats. 
After  some  questioning  the  besJt  flocks  were  located  and  one  of  the  men 
of  the  village  agreed  to  act  as  guide*  Some  distance  wa:^  covered  by 
driving,  followed  by  a  walk  over  hills  thinW  covered  with  scrub  oak, 
tscrub  puie,  and  a  kirni  of  bunch  grass.  A  flock  of  some  50U  aniuial.H 
was  found,  but  a  search  of  the  herd  for  suitable  goats  for  exportation 
failed  to  reveal  any.  The  luohuir  was  bright  and  fine,  but  keTUpy  aud 
thinly  set  upon  the  animals.  One  other  flock  of  about  the  same  rlnr- 
acter  was  visited,  and  the  party  returned  to  town. 

At  the  coffeehouse  an  elderly  man  of  important  demeanor  said  he 
had  some  good  Angoras,  but  that  he  had  no  mind  to  sell  any.  He 
finally  agreed  to  show  what  he  had,  however-  An  examinatioii  of  hU 
flock  showed  that  it  did  not  include  such  animals  as  were  wanted,  and, 
m  it  was  getting  late  and  it  w^as  dangerous  to  be  out  in  that  countrjT 
after  dark,  a  return  was  al>out  to  be  made  without  any  goats  when 
they  brought  a  late  l*uck  kid  which  had  lieen  kept  as  a  pet  in  a  harf*Jii, 
He  approached  the  ideal,  although  nothing  was  known  of  his  parent- 
age. After  some  parleying  the  goat  was  taken,  and  the  party  arrived 
at  Eski  Chehir  shortly  before  ckrk.  Eski  Chehir  being  at  the  junc^ 
tion  of  the  i*ailroads  for  Koujiah  and  Angora,  men  came  from  lM>tli 
tlie^e  towns  and  readily  talked  of  the  cattle,  sheep,  gotitii,  clijnaiie 
conditions,  vegetation,  etc.,  of  their  district^^. 
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TIIK    INTERIOR  OF  ASIA    MINOR. 

On  Satiirdiiy,  March  2,  1901,  an  ext^eiided  trip  into  the  interior  of 
Asia  Minor  wa.^  brgiin.  The  plnn  was  ta  encirele  the  town  of  Ani^oni, 
workings  always  to  the  l>est  pfoat  districts  in  the  vilayets  of  Brusa, 
Aii|^ora,  and  Ka^stamuni. 

In  drivinf^  in  a  southeast/erly  direction  toward  the  town  of  Bei  Bazar 
many  flocks  were  .seen  alon^  the  roitd*  About  du^k  the  town  of  Bozan 
ways  reached*  AiT>iind  the  town  la\'  the  jicutteredf'Tavestone.s  of  count' . 
less  generations.  Most  of  t!u'  Turkish  villages  are  sumnindcd  by 
graveyards  which  cover,  in  an  untidy  and  irregular  fashion,  acres  of 
j:^round*  AH  Asia  Minor  seems  to  have  been  a  vast  graveyard.  One 
tinds  acres  and  acres  of  tumbled-down  gravestones  miles  from  any 
present  habitation,  and  the  writer's  party  drove  for  some  distance  over 
these  gravestones  before  they  came  to  the  mud  huts  and  ruins  which 
the  present  generation  occupies. 

Next  morning  after  breakfast  and  the  usual  dchiy  a  start  was  made^ 
most  of  the  people  of  the  town  being  nt  hsind  to  witness  the  departure. 
Thin  ice  had  formed  during  the  night  but  it  was  warmer  than  it  had 
been.  Just  outside  the  town  a  large  tlrK^k  of  Angoras,  which  had 
camped  in  a  part  of  the  graveyard,  w^ere  just  starting  for  the  day's 
feeding  grounds.  There  was  not  a  tree  in  sight,  Init  the  low  hills  were 
now  covered  with  bunch  grass  instead  of  sagebnisb, 

A  house  and  a  goat  shed  were  seen  on  a  hillside  close  to  town.  The 
hill  had  been  ])artialty  cut  away  and  a  roof  of  lunish  built  at  the  same 
angle  as  the  hillside,  the  front  being  open,  with  the  exception  of  a 
small  part  which  had  been  fixed  for  the  human  occupants.  It  looked 
like  a  large  we^lern  ^'  dugout''  which  had  been  opened  on  one  side. 
Seveml  such  sheds  were  seen  throughout  the  country. 

The  road  wound  in  and  out  over  hills  and  through  open  canyons. 
The  surface  soil,  which  was  of  a  reddish  color  and  about  4  feet  deep, 
rested  on  lime  rocks.  Eviiya  Efl'endi,  in  a  narration  of  a  trip  to  Angora 
about  1550,  translated  by  von  Hnramer,  says  that  the  country  was 
noted  for  its  Angora  goats  and  tine  lime.  Food  was  scarce,  and  most 
of  the  goats  seen  were  thin,  the  mohair  having  a  pe<-uliar  reddish  tinge, 
probably  due  to  the  soil.  In  one  small  valley,  possibly  3  miles  long 
and  a  mile  wide,  there  were  at  least  ten  flocks  of  Angoras  feeding* 
One  felt  as  if  he  were  trespassing  upon  private  grounds  hei*e.  Many 
of  the  people  had  never  seen  a  man  in  European  dress.  Some  Turkish 
women  in  bloomers  were  herding  the  goats  and  others  were  washing 
in  a  small  .stream  whlrh  ran  through  the  valley,  and  they  turned  their 
faces  away  or  hid  behind  stones  or  liushes  while  the  strangers  passed. 
The  roads  were  very  muddy  and  sticky  now  and  progress  was  slow. 

A  stop  was  made  for  the  night  in  a  miserable  village,  and  a  room 
secured  on  the  ground  floor  whiih  was  full  i)f  vermin  and  ojMMied  into 
a  goat  shed  and  blacksmith  shop. 
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The  next  day  the  road  gradually  ascended  iwUy  high  mountains.  A 
few  scrub  oaks  and  pinesi  covered  the  hills,  and  a  biLsh  which  looked 
lilve  Inurel  grew  plentifully.  Reiichinf!^  the  summit  the  country  towainl 
Bel  Bazar  htrctehcd  hi  broken  plains,  with  broad,  high  valley.s.  Here 
and  there  small  villages — collections  of  mud  hut-s — could  be  seen*  As 
the  way  descended  one  or  two  of  these  towns  were  passed.  Rarely 
was  an  isolated  fannhouse  seen,  the  jieople  preferring  to  live  in  vil- 
lages for  protection  from  robbers  and  for  socialnlity.  Here  and 
ihvvr  a  guilt  camp  at  the  mouth  of  a  cave  or  nn  occasional  flock  of 
Antjonis  were  the  onlv  evidence  of  life. 


Tlie  hills  became  more  rolling  and  were  covered  with  a  fine-fiWred 
sagebrush,  similar  to  that  which  covered  the  plains  of  Eski  Chehir, 
and  ere  long  the  village  of  Angora^  on  the  Bei  Bazar  |>luins,  was 
reached.  This  district  is  reputed  to  have  the  l>est  Angora  goat^  in 
Asia  Minor.     All  the  Turks  speak  of  Bei  Ba^car  breeding  stock. 

Paul  Lucas,  who  made  a  journey  over  the  country  by  order  of  the 
French  King  in  17u5,  describes  the  district  as  a  beautiful  ijlain,  but  so 
hot  that  he  had  to  change  his  route  to  get  protection  for  his  horses 
and  men.  H.  C  Barkley,  who  traveled  tlie  country  in  September, 
describes  it  as  a  '*  rolling  sea  of  land,  treeless  and  almost  waterless, 
hideous  in  its  vastness,  desolate,  burnt  up*  brown,  and  barren.  Hour 
after  hour,  da}'  after  day,  we  kept  looking  for  something  green— a 
tree,  a  garden,  a  real  mountain,  something  to  break  the  dull  monotony— 
but  it  never  came,  and  so  we  struggled  on,  getling  mf»re  and  more 
weary  as  each  mile  receded.'' 

The  goats  were  in  the  most  sh^-ltcred  valleys  and  not  on  the  hi^b 
mountains.  The  country  was  alive  with  Angoms.  A  fine  flock  of  400 
were  feeding  close  to  the  road  and  a  halt  was  made  to  examine  them. 
The  fleeces  of  thc-ie  goats  were  not  oily.  The  filter  was  of  flue  quality, 
rather  thickly  set  on  the  body,  and  the  animals  were  fairly  well  cov- 
veretl.  The  average  yearly  clip  was  estimated  at  1  oke  (2J  pounds)  per 
ht*ad.  The  lie rder  caught  a  5-year-old  buck,  which  had  come  from 
Sanii,  a  nearby  town.  He  had  a  verv  heavy,  long,  fine  fleece,  ratlier 
kempy  on  the  hips  tuid  thighs,  liut  good  on  the  back.  His  ears  wero 
covered  with  pigmented  spots.  There  wei'e  some  Idack  and  brown 
goats  in  this  flock.  The  does  were  very  thin  and  a  cold  storm  had 
caused  many  of  them  to  drop  the! f  kids  preujaturely.  One  farmer  said 
that  two-thirds  of  his  flock  had  al>orted.  Some  of  the  grown  goatiii  had 
died.  Mr.  Tchihchiff,  a  Russian  who  visited  Asia  Minor  in  1848,  and 
who  made  some  study  of  the  plant  and  animal  life  of  the  country, 
says  (Vol.  H,  Chap.  IV):  "In  cold  winti»r,  owing  to  the  lack  of  proper 
sheds,  large  numbers  of  the  Angoras  die,  and  then  a  conmion  buck  is 
bred  to  the  remainder  to  propagate  the  mce." 
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Fig.  1.— Angoras  imported  from  Asia  Minor  in  1901  by  Dr.  Bailev. 
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FiQ.  1.— Rolling  Plains  near  BEt  Bazar. 


Fig.  2.-Bei  Bazar  Anooras,  showing  colored  Animals^ 
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Fig,  3,— a  nqoh as  feeo^ng  on  Sagebrush. 
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Fig,  2.— Angoras  feeohmg  near  Sakaria  River. 


Fig,  3.— Cowmom  Goat  of  Asia  Minor. 
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Owing:  to  tho  cold,  ^nowy  spring.s  in  Asia  Minor,  the  goats  do  not 
drop  their  kid.s  until  April  or  May.  Occasionally  cold  storms  at  this 
time  of  the  year  kill  a  large  number  of  the  kids.  The  Turk  has 
learned  that  the  kldtlin*^  season  i.s  a  most  important  time.  If  he  wuuld 
rniNC  a  large  percentage  of  increase  he  must  he  very  careful  with  the 
dt!iii*ate  ne\v-lK)rn  kids.  If  he  has  a  hirge  tlock  he  separates  the  bucks 
and  wethers  from  the  does  and  the  latter  are  herded  as  close  to  the 
home  place  as  the  food  conditions  will  permit.  AVhen  a  kid  is  dropped 
the  mother  is  allowed  to  stay  unmolested  with  it  until  evening'  and 
then  she  is  driven  to  the  village  or  farm.  If  there  be  jackals  or  other 
wild  animals  on  the  range,  the  kid  is  immediately  taken  to  some  pro- 
tected place,  and  the  mother  is  carefully  driven  with  it.  The  mother 
and  kids  are  not  separated,  and  within  a  few  days  the  kids  are  accom- 
panying the  flocks  on  the  range.  The  Angora  gtnits  rarely  have 
twins,  but  the  Turk  notes  that  the  common  goats  often  do.  If  the 
season  be  a  favoraVde  one,  the  kids  grow  rapidly  and  in  a  few  weeks 
are  very  active.  Often  one  sees  a  large  yearling  with  a  kid  bv  her 
side,  but  the  Turk  knows  that  this  weakens  the  mother,  and  if  he  has 
tw^o  flocks  he  puts  the  doe  kids  with  tire  wethers  at  breeding  time. 

The  kids  are  not  castrated  until  after  they  have  develo|)ed  Inick 
horns*  Sometiiues  the  testicles  are  removed,  but  oft^n  the  cord  is 
twisted  and  tlie  testicles  atrophied.  In  the  early  days  of  the  Angoni 
industry  in  America  one  of  tlie  importers  received  several  goats  which 
had  been  rendered  sterile  in  this  way.  It  is  i>ossible  that  the  Turkish 
liuyer  did  not  know^  the  difference  l>ctween  these  wethers  and  bucks* 
The  kids  are  shorn  as  yearlings,  and  the  fleece  is  classed  with  the  rest 
of  the  mohair. 

The  flocks  are  often  watched  hy  hired  herdc^rs  and  the  owners.  The 
goats  eat  the  tender  tops  of  the  sagebrush  and  keep  well  together, 
while  the  herders  and  dogs  follow  at  some  dist^ince  or  walk  before 
the  flock  to  keep  the  leaders  from  going  too  fast.  The  herders,  with 
dark  sun- browned  faces,  partially  protected  from  the  elements  by  a 
self -tied  turban,  homespun  shirts,  jackets,  and  pants,  wide  leather 
belts  J  with  knives  and  pistols,  and  rude  sandals,  make  a  picturesque 
appearance. 

The  herder  i"arely  has  meat  to  eat,  rice  and  cui'n  or  rite  tlnur  made 
into  different  dishes  being  his  principal  diet- 

For  some  days  an  examination  was  made  of  goats  around  the  Bei 
Bazar  country,  and  the  journey  continued  along  the  Sakaria  Hiver  until 
it  was  found  that  the  fleeces  began  to  get  oily. 

Here  the  river  had  worn  its  wny  through  strata  of  rock  and  the  cliffs 
were  covered  with  Angoras.  Ijeaving  the  river  the  way  w^as  into  the 
mountains  toward  Kasfamuni*  There  was  much  scrub  pine  on  the 
hills  in  this  country,  and  the  farther  one  went  the  more  oily  the  goats 
became,  the  natives  agreeing  that  it  was  the  pine  which  caused  the  oil. 
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Oiu^  buck,  which  the  ownor  thought  wan  very  fine,  was  so  oily  that  the 
fit^pro  wii8  l>lack  and  ^oji^gy.  Oily  goats  were  not  wanted,  so  tho  roun^  j 
wa8  changed  toward  the  town  of  Angom.  The  goats  now  bot*amo  lesaJ 
oily,  but  the}'  were  not  ho  well  covered  and  the  mohair  was  no  finer  I 
than  had  been  seen  around  Boi  Bazar;  hence  a  return  to  that  plainJ 
was  decided  upon. 

GOATH    AT    BKl    KA/.AR. 

A  Turk,  Hiliiio  Effendi,  who  was  met  in  Bei  Biizar  on  a  prevfc 
visit,  insisted  on  a  visit  to  his  farms.  He  was  the  wealthiest  man  in  th6 
country  and  owned  about  2JJ00  goats.  On  the  wa}^  to  tlie  farm,  whleli 
covered  broad  bottoiii  lands  alon^  the  river,  8omo  fine  flocks  of  Angor 
were  visited.  Thi^^  man  was  very  clever,  and  politely  said  that  it  vrouM 
be  impossible  to  take  ajiy  goats  out  of  the  district. 

After  some  time  spent  at  the  ranch  house  a  visit  w  as  nmde  to  a  h< 
where  some  hanmiers  lifted  I>y  water  were  thrashing  rice,  and  llilini 
asked  much  about  American  machinery.  He  had  noted  the  hu*k  ol 
improved  fann  machinery  in  Asia  Minor,  but  he  objected  to  AmericAU 
inventions  ofi  the  ground  that  they  were  too  hirge  and  expensive. 

Before  leaving  the  ranch  two  fine  goats  were  .secured,  which  wer 
airried  in   Ihe  carriage,     Jfnch  of  the  day  had  been  spent  and  but 
littlt*  distance  was  traveled  before  durk.     That  night  a  private   roonij 
behind  a  butcher  shop  wa.s  secure<L 

The  next  day  the  roads  were  very  nnidd}*;  the  horses  mirtHl  aaclj 
everyboily  iiad  to  walk.  After  a  few  days  of  slow  tmveling  the  rail-t 
road  and  a  train  of  ctirs  came  in  sight.  Eski  Chehir,  which  was  had 
enout^h  <»o  first  arrival,  now  seemed  to  be  the  center  of  civiU^ationij 
but  the  party  was  doomed  to  disappointment  that  night.  The  lior^e 
moved  slowly,  and  at  sufiset  were  fitill  two  hours  awa}'  from  Esli 
Ciiehir.  The  driver  insisted  on  feeding  himself  and  horses  at  a  small 
town  where  we  were  before  proceeding.  It  was  a  moordight  night,  sc 
reluctant  consent  wa^  given  to  wait  a  half  hour.  Two  hours  passed 
before  the  driver  would  think  of  starting.  Aji  two  hours  would  hav« 
given  a  party  of  robbers  time  to  anticipate  anj'  movement,  the  ni| 
was  spent  here,  and  Eski  Cheliir  reached  the  next  day. 

SlIXAAIXa   THE  GOATS. 

Tlie  question  as  to  whether  the  Angoi'a  goat  Hhed»  its  fleece 
caused  stmie  discussion  in  America.  All  of  the  goat  men  here  declare< 
that  thc}^  had  never  seen  a  herd  of  goats  which  would  not  shed  if  thejf 
were  not  shorn.  They  usually  shear  in  the  spring,  about  a  month  aftci 
kidding  season,  and  once  a  yc^r.  The  aniumrs  feet  are  tied  and,  afteu 
tlic  Tuik  lias  smoked  a  cigarette,  he  proceeds  to  clip  the  goat  wit 
hand  shears.  One  man  shears  about  25  per  day.  The  fleeces  are  i 
tied,  but  they  are  usually  carefully  skirted,  any  taglocks  being  soi 
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out,  and  each  fleece  i"olled  by  itself  into  what  is  called  by  the  merchants 
a  ''bump."  The  mohair  is  then  packed  in  sacks  ready  for  transpor- 
tation. 

THE   OIUGIXAL   ANGORA   GOAT. 

Some  writers  have  claimed  that  the  original  Angora  goat — that  is,  the 
animal  bred  before  the  European  demand  for  mohair  caused  the  Turks  to 
increase  the  flocks  by  crossing  onto  common  goats — was  a  small,  puny 
animal.  The  Turks  said  that  so  long  as  they  could  remember  the 
Angora  goats  had  been  the  same  size  as  to-day.  One  man  remembered 
that  his  grandfather  had  told  a  story  about  buying  some  Angora 
goats  when  he  was  a  boy.  The  seller  had  estimated  that  the  animals 
would  weigh  about  45  okes  (100  pounds),  and  the  grandfather  knew 
that  they  would  average  at  least  55  okes  (123  pounds).  The  grand- 
father considered  that  he  had  made  a  clever  deal  and  often  told  the 
story.  There  were  many  that  were  sure  that  the  Angora  had  had  it« 
present  size  for  over  one  hundred  j^ears,  and  they  knew  of  various 
incidents  which  tended  to  prove  this  point.  In  none  of  the  old  writ- 
ings could  any  reference  be  found  to  support  the  tradition  that  Angora 
goats  had  been  smaller  than  the  common  goats  or  sheep. 

THE   BROWN   GOAT   OF   KONIEH. 

While  in  Constantinople  Mr.  Gatheral  and  other  mere  nt.  exhib- 
ited some  mohair  fleeces  which  they  said  came  from  Konieh,  in  Asia 
Minor.  The  mohair  resembled  the  white  fleece,  but  upon  careful 
examination  it  seemed  to  be  composed  of  three  kinds  of  hair — a  coarse 
kemp,  long  curling  ringlets,  and  soft  downy  undergrowth.  Upon 
more  careful  examination  the  downy  undergrowth  seemed  to  have 
grown  longer  on  some  parts  of  the  body,  and  as  it  increased  in  length 
it  commenced  to  curl.  The  distal  end  of  the  curl  was  always  a  little 
lighter  in  color  than  the  body  end,  possibly  because  of  its  exposure  to 
the  sun.  There  seems  to  be  little  record  of  such  goats  in  old  litera- 
ture. Tournefort  (Vol.  II)  says:  ''One  is  right  to  choose  the  fleeces 
of  the  Angora  goat  to  those  of  Konieh,  which  is  the  ancient  town  of 
Iconium,  where  Cicero  assembled  the  Roman  army,  because  the 
goats  of  Konieh  are  either  brown  or  black." 

While  waiting  in  Eski  Chehir,  special  inquiry  was  made  as  to  these 
goats.  No  one  knew  the  origin  of  the  animals.  There  were  no  church 
records  which  spoke  of  them.  Old  men  said  they  had  always  l)een 
there.  The  number  is  decreasing  year  by  year  because  of  the  demand 
for  white  goats  and  the  crossing  of  Angora  bucks,  but  there  are  prol)- 
ably  150,000  or  200,000  in  the  neighborhood  of  Konieh.  The  Angoras 
were  brought  to  Konieh  about  sixty  years  ago,  and  the  first  cross 
resulted  in  a  mixed  brown-and-white  fleece,  l)ut  in  four  or  five  crosses 
the  fleece  became  white. 
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Tho  brown  goats  average  aUniit  2^  okes  of  mcjliair.  It  is  known  if 
Bradford,  Etigland,  an  ''tchengnellv'*  (Turkish  word  meaning  yellow) 
and  usually  selly  for  a  little  less  tlum  winto  niohnir.  The  mutton  of 
the  Konieh  goat  is  coufctidcred  better  than  tliat  of  the  Angora. 

Some  yeara  30  to  40  per  cent  of  the  does  give  birth  to  twins.     The 
seem  to  be  as  thoroughly  localized  about  Konieh  as  the  white  goa<^ 
are  about  Aiiirora. 


THK   COMMON    CJOAT   OF    ASIA    MINOR, 

There  arc  a  great  numlx^r  of  common  and  varicolored  goat^  scat! 
ton^d  over  Asia  Minor.     They  arc  herded  like  the  other  ,stoek  and 
killed  for  the  skins  and  meat*     In  general  a}>pea ranee  they  resemble 
the  eonimon  goat  of  other  eountries,  hut  man}"  of  them  are  provide 
with  two  distinct  coats  of  hair.     The  out^M"  and  longer  coat  is  cor 
posed  of  coarse,  lusterless  white  hair,  from  4  to  0  inches  long,  uodet 
neatii  which  a  fine,  downy  undergrowtli,  2  to  3  inches  long,  completeljj 
covers  the  animal. 

Aft(*r  seeing  these  ci>mnion  goats  with  the  downy  undercoat,  tl 
Koiueh  goat  with  the  downy  undercoat,  wliich  had  grown  long  ani 
curled  (mohair)  in  some  parts  of  the  body,  and  the  Angora  goat, 
which  invariably  retains  some  coarse,  lusterless  white  hair  (kemp) 
interspersed  with  the  mohair,  the  query  arises,  Is  not  the  mobuiro| 
to-day  the  gradual  development,  possibly  due  to  some  climatic 
food  conditions,  of  the  dowuA'  coat  of  the  eonnnon  goat?  If  this 
true,  the  Konieh  goat  may  be  the  intermediate  stage  in  this  develoj 
nient*  If  this  theory  lie  correct,  it  has  a  practical  application, 
the  kenjp  on  the  Angora  of  to-da^'  is  the  remains  of  the  original  prin- 
cipal coat,  and  if  the  mohair  is  only  the  development  of  the  dowuj 
undergrowth,  then  by  careful  breeding  we  may  still  further  decrea 
the  kemp,  and  in  the  future  nuiy  hope  for  a  kempless  Angora. 

SUCCESS   OF    TUE    ENTKRPHISE. 

On  returning  to  Constantinople  arrangements  for  the  receipt  ai 
shipment  of  the  four  goats  which  had  been  purchased  wa«  secured 
and  after  indescribable  ditficulties  the  Angoras  were  trans^iorted 
Palermo,  Sicily,  and  there  transferred  to  an  American  lemon  freights 
for  New  York.  They  landed  safely,  somewhat  emaciated  after  thel 
long  trip  and  peculiar  handling,  but  they  are  doing  well  on  Amcrit: 

soli. 
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THE  M18K  OX. 

By  George  Fayette  Thomp!«>x, 
Editorinl  CLrk,  Btu^cuu  nf  Anhnal  Ltdti'lrt/, 

FIRST   MUSK    OX    IN    THJ8   COUKTRV. 

The  only  niusk  ox  [Oiuhrm  ino^chtitni<)  m  the  United  States  arrived 
at  San  FranciHco  in  November,  1901.  It  was  captured  in  March  of 
that  yeur  at  Laiigton  Bay,  in  the  Arctic  region  of  Alaska,  by  Indian 
huiitens  under  the  dirertion  of  Capt.  11,  H.  Bodlijsh,  of  the  8teaiii 
whaler  Beluga,  These  Indians  captured  four  imisk  oxen— two  bulk 
and  two  (!0ws;  but  the  bulln  were  killed  before  they  reached  the  whaler, 
aod  one  of  the  cows  was  liilled  by  do^^i  on  Baillie  Island.  The  ani- 
mal which  was  saved  from  the  dogs  was  conwigiied  to  Mr.  C.  F*  Pcrio- 
lat,  of  Chicago,  who  sold  it  to  Hon.  AV.  C  Whitney,  ex-Secretary  of 
the  Navy,  atul  it  is  now  in  the  zoologica!  park  of  New  York  City. 
The  price  paid  fur  it  is  .said  to  be  i^l,6U0. 

At  Topeka.  Kans.,  on  itt^  way  from  San  Francisco,  it  was  inspected 
?)y  Hon.  C  J.  Jones,  better  known  as  '^Buffalo''  Jones,  who  has 
hunted  nuisk  oxen  in  their  northern  home  and  is  familiar  with  their 
habits*  He  pronounced  it  an  excellent  specnnen,  and  it  received  at 
Topeka  the  name  of  Olive  Jones*  in  honor  of  the  daughter  *>f  Buffalo 
Jones. 

The  Bureau  of  Animal  Industry  is  indebted  to  ^h\  S.  IL  Webster, 
a  tagger  on  its  force  at  KSan  Fraiicisco,  for  the  excellent  photograph, 
a  reproduction  of  which  accompanies  this  article, 

WHY    CAT  J. En    MTSK    OX. 

The  books  state  that  this  animal  is  called  the  musk  ox  because  of  a 
characteristic  odor  of  nuisk,  but  Mr.  Jones,  alread}^  referred  to  above, 
^ays  he  detected  no  odor  of  mask  about  them.  On  the  contrary,  Gen- 
eral Greely,  who  commanded  Ihe  Lady  Franklin  Bay  Expedition,  and 
w^hose  command  killed  nnuiy  of  them  during  their  long  stay  in  the 
Arctic  regions,  speaks  definitely  of  an  odor.  Ho  says;  '^The  musky 
odor,  I  believe,  will  not  l>e  convmunicated  to  the  meat  if  the  animal  is 
entirely  dressed  as  soon  as  killed.  A  bull  emitting  a  ver}*  marked 
odor  when  killed  wiis  dressed  immediately,  and  showed  no  taint  when 
eaten  months  afterwards."'  It  is  proljahle  that  the  odor  uf  musk  is 
detected  in  Imlls  only,  and  in  them  at  rutting  time  only. 
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DESCRIPTION. 


The  miLsk  ox  varies  in  length  from  5^  to  8  feet  from  the  end  of  the 
nose  to  the  root  of  the  tail,  hut,  owing  to  ita  huge  mass  of  woolly  hair, ' 
it  appears  much  larger  than  U.  really  is.     It  in  seldom  over  3t  feet  high  i 
at  the  shoulders,     Oenenil  Greely  mention.^  one  whieh  weighed  l^t^iOOj 
pounds,  but  it  is  said  that  the  bulls  usually  vary  fi'om  350  to 
pounds.     The  cows  weigh  al>tnit  75  pounds  less, 

Mr*  C.  J.  Janes'*  says  the  musk  oxen  were  much  larger  than  be] 
expected  to  see.    They  look  diminutive  while  standings  but  this  i.s  owing  j 
to  their  very  short  legs.     The  l»ones  are  massive,  indicating  wonderful 
strength.     '*  The  bone  l>etween  the  ankle  and  knee,  from  joint  to  ]o5nt/' 
says  Mr.  Jones,  **i9  exactly  the  length  of  the  width  of  my  three  fin* 
gers;  their  other  bones  were  not  in  proportion.'" 


F»i.  nil.— Head  of  miwk  ok,  »b<nvln^  bow  tho  horns  cover  lUo  hwid*    (From  Ore^ly't  Rrpon.t 

He  also  sa^'s  that  they  possess  great  vitality  and  endurance.  Theif 
breasts  are  as  broad  and  well  developed  as  that  of  a  Norman  hord^» 
The  meat  on  the  ham  extends  well  down  to  their  hocks  and  lie>*  in  roQs*! 
When  fat,  a  squai^e  cut  across  the  buttock  n*seuibies  varit*gated  itmrUe.  i 

The  homs  were  not  very  long  on  the  animal  recently  imiiorted,  tia  lt| 
was  only  about  18  months  old.  In  the  grown  animals  they  grow  down*] 
ward  and  outward*  In  the  cows  they  are  set  wide  apart,  but  with  thol 
bulb*  they  grow  over  the  head  (fig.  211)  in  f*uch  a  manner  aa  to  form  : 
immense  helmet. 

There  is  a  wide  difference  in  statement's  as  regards  color,  some  slat* 
ing  that  they  are  black,  others  brown,  and  still  others  gray* 

•  Forty  YeaiB  of  Adventure,  p.  372, 
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ditR*re[mncie8  are  supp4>sed  to  be  due  to  several  CAUses,  such  us  ng-p, 
season,  etc*  Thone  imusk  oxen  seen  by  Mr.  Jones  wheu  he  was  hunt- 
lag  them  in  Alaska  hud  gloa-sy  black  hair,  but  he  8tates  that  the  one 
which  he  recently  ssiw  at  Topeka  had  a  rtHldLsh-bro\vn  appeiimnce,  but 
not  no  redflish  ii8  is  nhown  in  the  lithograph  (PL  CI).  This  lithu- 
gfraph  shows  the  color  as  seen  by  ftlr.  li.  H,  Cross,  who  painted  the 
picture  and  who  has  also  hunted  the  animals  in  AFaska. 

The  hair  is  said  to  be  very  fine^  l*»ntr^  and  silky,  growing  thick  upon 
the  face,  shoulders,  and  sides.  It  often  sweeps  the  ground.  There 
are  two  coats,  as  with  the  American  buffalo  and  the  Ant^^oi^a  and  Cash- 
mere goats.  The  outer  coat  is  the  heavier  of  the  two  and  is  shed 
annually  during  the  warm  season.  Mr.  Jones  says  **  the  underfur  m 
very  long  and  compact;  as  line  as  silk,  and  when  twisted  into  a  small 
thread  tightly,  a  nniu  can  scarcely  break  it.  Doubtless  it  would  pro- 
duce the  strongest  fabrie  known  if  properly  manufactured,-' 

The  Hesh  of  the  musk  ox  is  said  to  be  excellent.  The  Lady  Frank- 
lin Bay  Expedition  at(*  man}'  thousands  of  pounds  of  it,  and  (ieneral 
Greely  says  it  contributed  very  much  to  the  health  of  the  party. 

n  An  IT  AT. 

The  habitat  of  the  musk  ox*  according  to  Mr*  Jones,  is  confined  to 
that  part  of  North  America  eiist  of  the  ilackenzie  River  and  north  of 
the  sixtieth  panilleK  including  the  islands  of  the  Arctic  German  and 
most  of  Grceidand.  General  Grccly  says  that  a  portion  of  the  burren 
binds  of  British  America,  the  Parry  Arcliipekgo,  and  other  hinds  to 
the  northward  of  t!ie  continent  are  the  only  regions  now  oi*cupied  by 
this  interesting  species.  He  says,  further,  that  no  traces  of  the  ani- 
mal have  been  found  in  southern  Gi*eenland,  though  it  a))ounds  in 
the  eastern  and  northern  coasts.  Anotln^r  writer  states  that  they 
were  found  on  the  west  coast  by  the  Polarw  expedition.  It  is  quite 
evident  that  an  accurately  descril>ed  habitat  can  not  be  made  for  the. 
musk  ox  until  all  tliat  part  of  the  continent  is  cnrefully  explored. 

The  situations  preferred  by  the  musk  ox  are  rocky  barren  lands 
and  mountains  where  gnvss  and  other  food  may  be  found.  Some 
writers  state  that  this  aninml,  like  the  caribou,  feeds  hirgely  upon 
nK>s.s,  Mr.  Jones,  for  instance,  says  that  upon  dissecting  one  which 
he  bad  killed  he  found  in  the  stomach  ''a  little  dead  grass  and  a  great 
amount  of  moss."  The  observations  of  GenemI  Greely  were  that 
they  would  not  feed  on  moss.  His  remarks  on  the  feed  of  this  animal 
may  l>e  found  on  [mge  511. 


EFFORTS   TO   CAPTrUE    MUSK  OXEN. 


The  desire  to  capture  some  specimens  of  musk  oxen  and  bring  thera 
to  the  United  States  is  of  long  standing,  but  all  efforts  in  that  dire(v 
tioD  have  failed  until  tln^  arrival  of  the  one  brought  here  by  Captain 
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Bodllsh  in  VJOL     lie  started  with  4   animals  ns  has   already  \yeen 
HtatccU  but  3  were  killed  by  dogs  soon   after  their  capture.     Tho 
habitat  of  the  niiLsk  ox  in  so  inaccessible  b?s  to  add  great  difficulty  to 
their  capture  and  exportation.     The  great€fcst  difficulty,  however,  is  tim 
opposition  of  the  Indians*     Mr.  Jones  was  met  on  his  journoy  to  the  I 
land  of  the  musk  ox,  V>y  Indians,  who  warned  him  not  to  take  any  of  j 
the  animals  out  alive.     They  explained  to  him  a  belief  of  their  pooplaj 
that  if  any  musk  oxen  were  taken  out  alive  all  other  animals  v^ouldj 
die  or  leave  the  country,  and  ho  the  people  would  perish  of  hunger. 
They  offered  no  oljjection  to  the  killing  of  the  animals,  and  they  ik 
this  themselves  as  often  as  they  are  so  inclined.     Captain  Bodtish  suf-j 
ceeded  only  by  assuring  the  Indians  that  he  wanted  the  animals  for 
their  skins. 

Tlie  guide  employed  by  Mr.  Jones  refused  al>soIuteh*  to  go  farther] 
when  he  learned  that  the  object  was  to  capture  the  animals  alivc^j 
Thi.s,  however,  did  not  deter  Mr.  Jones  and  his  companion,  who  finally  j 
succeeded  in  capturing  alive  5  yearlings  (3  bulls  and  ^  heifers)  out! 
of  one  heixl.  The  journey  out  was  begun  at  once,  the  men  d  riving  j 
the  animals  which  were  all  tied  to  a  single  I'ope.  After  three  days  of  | 
travel  of  about  18  miles  a  day,  the  men  awoke  one  morning  to  find 
that  the  Indians  had  cut  the  throats  of  every  musk  ox.  They  were] 
detennined  that  none  of  these  animals  should  go  out  of  the  country] 
alive,  and  it  appeared  to  Mr.  Jones  and  his  companion  that  the  Indiana] 
would  win  tht'ir  contention,  for  they  did  not  have  the  courage  to  return] 
to  the  hardships  incident  to  another  capture,  with  the  prospects  of  J 
another  loss  in  the  same  manner. 


OENEKAL  GRKELY8  ACCOUNT. 

The  following  is  General  Grcely's  account  of  the  musk  ox  as  he 
it  in  the  Arctic  regions.  The  excerpt  is  from  the  Report  of  the  Pro* 
ceedings  of  the  United  States  Expedition  to  Lady  Fmnklin  Bay  (VoL 
II,  pp,  G  and  7): 

A  portion  of  Ihe  Barren  lAn«ls  of  Britieh  America,  the  Parry  Archipelago,  jtnd 

other  lantk  to  the  northwanl  ot  the  i?uiitinent,  are  the  only  regions  now  c»ceupied  hf 
thi^  interesting  species.     No  traces  of  the  finiinal  liave  Ix^en  found  in  southern  Green- 
liinJ,  though  it  aboondj^  in  tlie  eastt^rn  and  northern  t'onstg*     The  exi*it€»ace  of  th©' 
musk  ox  in  Grceidaiid  and  Grinntll  Ijvnd  with  but  little  doubt  refulted  by  mi|rr«' 
tion  from  the  American  contineut  northward  over  the  adjacent  islaads  and  theif j 
uitervouiijg  froxea  etrait^.     Scarcely  one  of  tliej^e  islands  has  been  vi**ittxl  where  th«i 
rematriH  of  the  muak  ox  have  not  been  found.     At  one  time  Smith  Sound  tjud  been 
crossed  by  these  animals,  as  about  twenty  skulls  have  Ijeen  found  in  Inglefield  Ljind, 
north  of  the  seventy-eighth  parallel.     That  the  species  never  reache<i  Dana«h  Ctrocii< 
land  is  confirmatory  evideni-e  thnt  t!ie  island  ice,  part  of  which  flows  into  Kjirie 
aa  the  Humboldt  Glacier,  likewise  delxmcheii  by  discharging  glaricra  into  M€»lvill«| 
Bay.     To  thia  extent  I  differ  from  Feilden,  who  iTiclines  to  the  opiiuou  tlmt  tb^j 
musk  ox  reached  Inglefield  Laml  K>tiltnvard  from  \Vit«hin^ton  lAud.     Ni>t  otdy  lb 
Opinion  that  there  is  little  more  dUBeuliy  in  crossing  8mith  Sound  in  a  itivo; 
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«fpri«g  than  RnlM^cin  Cliajinel  i*aiwe^  thi?^  belief,  but  my  ex|>enence  reganling  the 
reinuiiiH  in  (iriTint^H  Lund.  But  few  skulls  wi/r«  fuurnl  hy  me  iti  the  int4*rior,  anJ, 
with  one  exi*eptiou,  they  failed  to  ?*how  ^reat  ttge,  tluis  iiidii'ntijig  r  rmnjiaratively 
mcKlem  mi!^nitii>n.  On  the  other  fiand,  tlie  rf*inaiiiH  of  musk  oxen  near  Ilumlxildt 
Glacier  ami  Fi«ulkt*  Fiord  )<how  i^i^^UH  of  great  a^^ 

Although  1  found  rtveut  tract^«  of  iiiur^k  oxen  within  leRH  thim  30  mile:^  of  the  head 
of  Grt*«dy  Fiord,  yet  I  agnn*  with  Feilden  that  they  foHoweii  the  ea.'*t  shore  of  Grin- 
nell  LaiKl  in  their  journey  northward.  Feilden  reiMjits  aluuidant  and  ret?t^nt  traces 
ofaninialt*  in  Alexandra  Hartjiir,  Bmhannan  Stmit>  August.  1H75.  The  dnng  of  the 
iniiHk  ox  \\ih<  diHrovered  hy  u^  at  Tajit*  Hawk**,  HawlintiH  and  Curi  Ritter  Bayn,  and 
*  Sf>eeimen  whj?  kille^l  Uy  Sergeant  liramanl,  Novemlier,  IHSI*,  not  far  ahove  the  latter 
hay.  Sergeant  BrdiJiard  diM<'ovi*red  fre*»h  tracks  at  Ttumk  lUni  Harbor  in  Man- h, 
1H82,  and  Lieut«*nant  Lijckwond  like\vit*e  at  Caj>e  Britannia,  82*"  44'  N.,  and  at  Cape 
Benet,  83°  03'  N.,  in  May,  1882.  This  not  oidy  proves  that  the  f«[»eoieg  was  not 
exterminated  in  northern  tireenland,  but  renders  it  very  prol>able  that  the  tnaak 
oxen  of  Koldeway  originally  reached  the  ea*»t  eoa^t  tli  rough  Nordenpkiold,  Victoria^ 
Nares,  or  poriaihly  Sherard  OslKiru  Fiunl  and  ihv  rounerting  valley.  Siemens,  one 
Of  Polijri^  tTeW,  wrote: 

'*Tbe  inunk  oxen  eamr  lin  187ii )  in  a  uortlu^aHterly  direction  from  ea*st  (ireeuland. 
All  tlio^e  tlidt  were  kille^l  were  met  in  the  Hiune  vieinity,  on  a  i>lateau  which  trended 
frrjin  the  north  si^lc  *d  Newman  Bay  miJ^terly  between  the  umunfainH/' 

I  have  elf^ewhrre  referred  to  niy  l)«*lief  that  the  nortliera  limit  of  the  inlanti  ice  is 
to  the  H<*nth  of  thone  fiord*?,  and  that  the  character  of  the  country  is  like  the  interior 
ofGrinneli  l^and.  To  the  northward  re|>eated  inlets  exist,  increasing  greatly  the 
difficulty  of  the  animals  passing  around  (in^enland.  1  am  thoroughly  satisfied  of 
tfie  natural  disinclination  *d  the  musk  ox  to  cro?«s  the  ice,  both  from  i denervation 
Cfcf  tMir  musk  calves,  who  could  jrot  1h*  driven  uj>on  it,  and  from  the  tra<'k»  of  adulta 
\vhirh  fnllmved  carefulty  in  places  the  longer^  natgh,  ruggitl  slion?*iof  Ruggles  River 
*^ther  than  crt>ss  snow-covert^l  ire  by  a  shorter  rout**.  This  ndgration  through  the 
^aet  coast  must  havt^  lieen  a  modern  *itu\  certainly  within  the  present  century. 

This  opinion  militates  against  the  ne«"essity  of  further  advancing  the  idea  that 
^'Greenland  must  end  not  far  tiorth  *d  latitude  80°  or  Bli"*/' 

Ab  to  iirumell  l^nd^  observationH  show  that  instead  of  the  raiige  of  the  musk  ox 
Imtng  cfuitinefl  to  the  coast  line  and  deh<5uching  valleyt*,  he  is  found  feeding  and 
wandering  in  the  wliole  fertile  Ixdt  between  Archer  and  tlreely  fionltt,  and  from 
Chandler  Fiord  to  the  head  of  Very  Valley, 

Feildeu  hii»  ^lescnljed  the  ovine  chamcter  of  thi.«  stRHnt?s>  In  addition  1  ujight 
Bay  that  when  in  nuridit^n*  they  generally  furm  a  circle,  with  young  ct>w^  and  calves 
in  the  center,  and  that  much  bellowing  and  threatenintr  attitudes  followed,  hut  they 
were  never  found  <langerous. 

The  musk  ox  was  found  in  small  herds  from  4  to  20  in  number.  Occasiunally 
one  or  two  animah  only  were  found  together^  but  with  rare  exceptions  these 
stray  animals  pn>vetl  to  be  Imlb  which  pnd^ably  ija<l  l>een  driven  from  latT?e  herds. 
The  senses  of  suud!,  sight,  and  hearing,  which  are  said  to  Iw  very  acute*  could  not  be 
accurately  judg^nl  t»y  us.  It  waj*  micoimoon  tliat  a  lienl  vvaK  ni>t  rt^dily  atJi>roache<l, 
but  sucii  fact  wriuld  not  necessarily  indicate  lack  of  perception,  hut  might  easily 
t^ull  from  indifference  or  a  seni*e  of  |ierfect  serurity  in  their  great  liulk  and  strength. 
On  one  occasion  iifter  killing  .several,  the  hunters  bad  s<mie  trouble  in  keeping  the 
feet  of  the  herd  away  from  the  camp. 

My  own  discoveries  st^ttled  a  numlMrr  of  questions  that  pu/zle*!  Feilden^  and  we 
^now  that  not  far  frtmi  2t)0  musk  oxen  are  now  haliitanti*  of  Grinnell  Land^  fed  by 
abundant  vegetation.  Willow,  saxifrage,  dryas,  and  grasses  fonu  winter  tm  well  as 
Slimmer  food.  1  found  large  lietls  of  will<>w  that  had  been  fed  on  during  April,  the 
mask  oxen  having  brc*keu  the  crust  an<l  scraped  ofi  snow  to  reach  it.     Thii?  wa^ 
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(luubtlesstt  fiivorite  pa»tyre  gmiimj,  iis  plenty  of  saxifrage  ami  si-anty  grag^  wi^  In 
the  same  t^ertiun.  [  obtjervt^fl  iintJik  oxen  :^cmi>iuK  tlu-  ^tu}^^  fruin  jyrra^,  ^<»xifra^t*, 
anct  dryais  in  early  uutunm,  using  Uimi»  for  the  imrijoae.  Tht^  aninial*  a»  all  Arctic 
maiMinals  uiQi^t,  iituTirliii^  ifi^  thirpt  by  suow.  It  was  smrjirifiinitr  that  the  ofieu  rivtr 
dim'overed  hy  me  in  April,  1S82^  showed  m«  tnwe  of  viHitini;  cattle,  althoii|jrh  we  saw 
many  within  a  few  njiies  of  it.  1  8ypiios«e  that  not  h^m  than  Mi  henJs^  of  Hrilitjiry 
animalt*  were  t>i*erveil  feiHliiJKi  «tJ(l  none  was*  ever  seen  eating  lichens*  Thi?  inoet 
fertile  lichen  ^rtminl^  slniwed  nn  Hijt^'ua  of  the  animal,  FeiMen  fnnnrl  only  willow^* 
ai^el  ^rra*<HC*H  in  HtoinathH  exaniinnl  by  him. 

It  appears  more  than  proliable  that  the  animal  eke>*  ont  iti^  N^anty  wiiitrr  U^A 
t  whirh  in  Uiirknei-H  iimst  be  pithere<l  nnder  extruonlinary  disadvantiM^e^)  liy  itx  fi^t 
The  rapidity  wiiii  wldrli  A  Mir  animal;^  (aniong  which  the  mus^k  ox  in  not  an  ex 
tioni  acquire  fat  iw  uell  illustrated  by  the  exjM^riencc  of  the  S\vtHli«?*  in  Spitxbergvii 
dtirinir  ISHl.  Nordennkiold  says:  "The  t?wedea  could  hardily  b*dieve  Uheni)  to  lie 
the  Han le  species  of  animals  (reindeer)  as  tho^  they  had  ^hot  at  Treureiib<!f^  Bay 
>«i*arceh'  fonr  weeks  before.  Then  they  were»o  lean  a,-*  if  they  ha*i  cotisisted  entirely 
of  skin,  Ixme,  ami  sinew;  thej^e,  <»n  the  contrary,  mij^ht  have  com fn-ti^  as  fat  firick 
at  an  Engli><h  citttle  nhtiw,  f*>r  the  largent  r«*indeer  had  a  layer  of  fat  4  or  5  inehew 
thick  on  the  loin.'' 

Ten  HjH5cii!iens  killed  (hi'  antnnm  id  1HH2  averaged  HiU*  jtounda  of  f)re@»!(e(l  meat, 
while  2  killed  the  folhnving  t*]>rjn!s'  weighed  2tiO  pounds  each.  It^sn  by  far  than  any 
other  It),     The  lary:i»«t,  which  vml**  aU^nt  l,*dl^»  gntK*',  dre-'*?»ed  4A2  fMinndn, 

The  niui?ky  oiior,  I  iM^lieve,  will  Uftt  1h'  connnunicated  t»»  the  meat  if  the  anittial  is 
entirely  dre^twed  a?*  soon  a.-^  killed.  A  bidl  euiittin^  a  very  nmrkeil  odor  w  hen  killed 
was  dreaseil  imme<liately  and  tihowed  nt^  tiunt  uhcu  nitvu  itiunthe  afterward;". 


AMERKAX  BREEDS  OF  FOWLS. 


Bv  T.  F.  MiliKKw. 


[Thk  Pi.YMuiTH  R<H  K.— Till-  PlytiHiUtli  RtH'k  hree<l  is  tlu'  iimst  popular  rn'iitkm  of 
IW  Amt^riian  faruier's  art.  It  \s  ntA  only  a  iM-autiful  liird,  hot  iis  a  genera[-f»ur|M^8e 
fowl  it  is  urisurpafij^ML  Ir  if*  uuHliiim  in  Hize,  fxivlleiit  fi it  the  table,  it  j^omi  sitter, 
tttiti  at  the  same  time  rivals*  the  ntrialler  Ijreedn  in  at^tivityr  hanhneHi*,  ami  egg-laying 
propensities-  It  i*»  a  favorite  breed  fur  the  production  of  broilers'  and  eapotis,  and  in 
the  ehuw  room  it  exeitea  the  SMlmiratkm  mini  enthutdaaui  of  all  who  love  to«eebeanty 
and  symnietry  in  onr  doniei*tiraled  birds. 

Nearly  everyone  is  more  or  less  familiar  with  the  pfeneral  appearance  of  the  Barred 
Plymouth  Rock,  bnt  ther**are  eomparaHvely  few  whu  nnderstand  the  different  points 
of  these  birds,  the  defects  ubich  the  farmer  trie.^  to  avoid,  and  the  ideals  of  perfection 
toward  which  be  is  Htriviiig.  The  planiii^e  itf  birds  hits  an  even  greater  eflei  t  in  the 
I  harvicterization  of  breed*^  than  have  the  eoati*  td  other  farm  aiiimaist  and  hence  the 
l)rwder  fiayf  s[>ecial  attetxtioti  to  the  IxhIv  color  and  the  markinge  of  the  feathers  on 
differtmt  partH  *d  the  Inidy*  TIiohb  wbo  are  mrictly  utilitJ'.rian  in  their  aimw  may 
tliink  that  Unt  inueb  att4:nition  is  paid  to  the  feathering;  but  it  should  l>e  rememliereil 
that  the  |ierfei-lit»n  of  feathering  ami  tiie  ability  to  tnmsmil  this  standanl  is  an 
evidence  of  pure  liree<lin^  and  prepnteney;  X*>r  sbould  the  ^'slbetic  element  itr  the 
breeding  of  farm  aiiimalH  In*  entirely  disi-arded.  Beauty  <tf  f«»nn  autl  lK*auty  of 
coloring,  bred  accyr<liug  to  a  standard  of  perfection  antl  develo|>i-d  abii«>Ht  to  tlie 
exact  i<leals  of  that  stamlard,  serve  to  excite  interest  and  t"ntha«iasm  lieyond  what 
ciiti  be  realixcil  by  utilitarian  +pialitie*s  alone. 

Considerable  attention  is  jirojierly  given  by  the  author  of  the  bulletin  to  the 
plumage,  the  ntandard  reipiirements,  and  the  inethtMlH  of  brei-^ling  by  which  these 
are  be>1  secured.  These  are  the  points  upon  which  itiformatiori  is  perha|w  mwt 
nw^leil.  The  Buff  and  the  Wliite  Rock«  rt*ceive  their  due  share  of  attention.  Mr 
T.  F.  MHrrew,  wlio  ha.^  pr€*i)areil  the  bnlletint  i*'  ii  wcll-kmiwn  judge  of  fKJullry  and 
a  prolific  writer  on  question?  relating  iu  breedh*  and  lireeding.  The  ilhistnitioriH 
wen^  niade  by  Mr  (reorge  Iv  Howard,  and  have  received  the  approval  of  some  of 
the  most  skillfnl  br*H'<iers  of  theb^e  birds. 

The  time  ha8  come  wlien  Americans  no  Uingi^r  need  to  yo  abroad  t*j  obtain  either 
beauty  or  prodtictivenefis  in  fctwls.  The  lM*i4t  brei^ls  that  exist  have  been  produced 
in  our  own  land,  and  when  their  merit**  are  fully  underi<tood  there  will  be  an 
mcreauing  demand  for  them  in  other  part*^  of  the  workb 

The  Wyanboite— The  Wyandotte,  like  the  Plymouth  Roek,  is  a  geneml-piirpoee 
breed  and  has  the  sanu'  t|uahties  to  reronimenil  it.  The  <lifferencfM  between  th««e 
two  breedt^^  except  in  fimthers,  art*  not  many  nor  great.  The  Wyandotte  is  some- 
what smaller,  lays  egg><  which  average  s^maller,  and  is  ]ierha(>s  a  tritle  more  diliicnlt 
to  bri*e<l  to  standanl  reipiirement.^.  On  the  other  hand,  it.s  meat  ha*^  a  finer  grain, 
it  is  hardier  and  more  active,  and  its  more  jmmerous  varieties  give  a  greater  range 
for  the  fancirr  to  exenntie  Ins  ta^^te  in  ^electirjJi.  When  <'arebilly  bred,  both  are 
splendid  fowb  and  are  worthy  t»f  every  t*ffort  to  maintain  them  at  the  point  of 
greatest  eJtcellent^*     The  complicated  uniform  and  beatitiful  markings  seen  on  the 
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jjiiriiaij:**  <>f  Home  varietips  of  Wvafi*li>ttes  excite  unlviunck'd  a<liniratii>n,  anti  lici 
Htrate  the  |>erfeetifiri  to  which  tin*  fan*"ier*t*  art  ha>i  attaine^i. 

There  are  no  better  general-purpn^^e  ft»wlfl  tliaii  tlie  I'lyriioath  R»x*k^  and  Wya 
<lntt4^.  The  i'hoiee  l>etweeii  the  two  unwt  (lejiend  nfM>ii  the  ta^te  of  f ht-  bree#i€ 
Both  should  l)e  l*etter  known,  more  widely  tHs^trilMitetl,  ami  more  eHrt*fu)ly  hrt^l  for 
titility  i[nalitiet<.  In  the  proihirtion  of  tahle  fowln  nf  all  kinds — [jroilern,  rciastt?!*, 
and  eajHm(*"they  are  uiiFtirf)a>*'i*ih  Hml  in  e^^  jirrMiuction  they  are  i,*iipable  of  equal- 
ini?  the  most  prolifie  of  the  smaller  breeds. — I*.  K.  Salmon,  Chirf  of  ffwrraw,] 


THE  PLVMOl^TH   1U>CK. 


I^TK^>l>^t^Ul^, 

The  introduction  of  the  Asiiitir-l*red  fowl8  into  tlie  New  World  hii^ 
^ivut  iiirtupuce  i\yy  Ktioil  umon^^  our  so-cnllrd  donirstic  fowI*«.  Th*- 
Shuii^^iai,  or  origiual  lorhiri,  uiid  lil^o  tbv  j^ray  Asiatic  fowl  that  wii8 
tlif  ori^dnal  fotitidation  stork  frotii  wliirh  our  i^ruihmiis  wrrc  ff^rmed. 
lu'4>U)^^ht  ituToased  size  utul  better  ejUfg  produetioii,  and  their  u«o  as  a 
eros*4  upon  our  barnyard  fowls  ereateti  a  desire  for  more  atid  better 
]>ou!trv  of  trui'  bretHlinu;. 

In  the  eHorts  pot  forth  ftn-  tlie  advaneeitient  of  (juality  in  our  fann- 
bred  stock  use  wti*?  madc\  without  any  eonetM'ted  understanding,  t*{  uH 
the  breeds  that  eunie  to  us  from  other  eoiititTnes,  These  new  and 
hijjfhly  esteeiucd  towls  were  tuixed  |>roiuisruous|y  with  our  honH*-l>ri*d 
fowls,  the  result  of  whi*'h  trave  us  the  foundatitni  for  all  of  oiir  bo- 
eaUed  Aineriean  breeds*  The  original  foundati<in  stoek  that  has  Ik^^ii 
developed  into  our  Ply  tuouth  Kt»ek  fowl  eunie  from  an  experimental 
eross  of  two  birds  that  were  united  on  tu-count  ot  their  egg-jiroducing 
ijualities.  The  start  of  what  euuie  to  l»e  known  as  Jersey  Blues  and 
Kiiode  Island  Reds  lR*piii  under  like  eoiKlitiotJs. 

The  Brahma  was  the  lirst  breed  of  fowls  that  was  credited  to  us  as 
an  Ameriean  production;  and,  while  they  are  classed  as  an  Asiatit- 
fowl,  they  are  the  outcome  of  pfreat  skill  in  handling  the  very*  crude 
orit^^inal  by  our  American  fauiders,  who  have  >^iven  over  fifty  year*?  of 
att<*ntion  to  pei*fectin^*^  them.  While  Amerieans  are  «jri^'<*n  credit  the 
woi'Id  over  f(U'  originating  thi-  Bjidiiuas,  tljcse  bii^ds  are  ^roup<?d  in 
our  standard  af  perfection  as  Ivelontring  to  the  Asiatic  vlnm. 

In  the  formation  of  the  brecil  classes  in  the  Americtm  standard  of 
j)erfection  all  breeds  and  tlicir  subvarii^ties  that  have  been  made  in 
thiy  ctaintry  by  crossing  and  by  the  iinpi\>venn«nt  of  other  crosses  arf* 
idassed  as  behniging  to  the  Americiuj  breeds,  or  families*  These  com- 
prise the  PlynMJUth  Kock,  Wyandrdte,  Java,  and  Doniinque.  They 
are  the  acknowledged  breeds  of  our  Standard,  Ixdonging  to  what  at 
known  as  the  Americatj  dasi^e**. 
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FAMILY    CiOMTl    msriNCTHlN, 

The  fowls  of  tht»  Anu*ririm  rlussr.s  Imv**  thtnr  distint*t  style  of 
combs,  whirh  is  an  embloiii  of  fmiiily  differenro,  Thr  romb  is  8o 
nuirked  ils  to  bocoiiie  the  j^j^tdck'  for  thi^  uninforiiiiMl  in  stdecting  the 
fiitnilit'ii  oue  from  another.  The  Dominique  is  known  as  the  Rose- 
Comb  Dominique,  from  the  fact  that  it  has  the  so-eabed  doultle,  or 
rose,  comb.     It  is  a  Um  thick  comb,  the  upper  surface  of  which  Is 


Fio. 'JVi.— Anivrlnm  r>onil]n4{n*'  male. 

covered  with  small  points,  tbe  rear  (-nd  of  which  comes  to  a  point 
ctxlled  a  spike.  This  spike  in  the  Domiiiujueig  should  l*e  elevated  at 
the  end. 

The  Wyandotte  also  has  the  rose  comb,  but  it  is  of  a  smaller  pattero 
than  the  comb  of  the  Dominiqne,  and  the  end,  or  spike,  turns  down  to 
follow  the  shape  of  the  head:  the  points  on  top  of  the  cH>mb  are  not  so 
prominent,  nor  is  the  spike  so  long  as  is  proper  for  the  Dominique. 


r>in 
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Tho  Plymniith  Knrk  iind  Jitvii  \m\r  wlmt  is  k»t»vvn  an  tbt^  Mingle  c*f>fiih, 
which  is  u|>ri«Tht  xun\  nicely  si^rnitrd.  Th<^  tHnnhn  are  so  distinctly 
diiferent  as  to  bo  etiisil}'  rt*co^nized. 

TflE   UTILITY    VALim  OW  TH«  AMKmCAK  CLAfli* 

The  American  breeds  are  often  termed  th^»  '*  ^e  tie  ml -pu  impose  fowl^'" 

from  the  fact  that  when  young;  chey  make  thi*  l>**st  of  broiU>rH  and 
when  nnitiired  a  nio.st  perfect  rtiaster.  Their  natural  formation,  invit- 
ing plumpness,  makes  them  the  deairable  market  poultry.  In  uddition 
to  all  this  they  hiive  the  beautiftil  yellow  skin  so  niueh  sought  after  by 
our  people;  they  an^  of  tpiiek  growth  as  compared  with  other  good- 


Tio,  018.— Hewl  of  Ain<?i1eAn  Domltilqtip  iniiK', 

sized  fowls,  and  as  egg  prtnlucers  they  average  nearly  the  equal  of  any 

other  breed;  they  lay  a  nir^Jinru-sized  l^rowii  eg^^  of  the  very  )H^t 
quality;  they  are  eaHily  kept  in  good  condition,  and  are  amon^  our 
beiit  winter  layers;  thev  are  very  vigorous  antl  hardy  and  able  to 
withstand  our  most  changeable  cHniate  with  as  little  inconveniencMS  H3 
any  known  fowL 

The  Eose-Comb  varieties  are  least  liahle  to  injury  by  the  extreme 
cold  of  our  northern  climate^  At  the  same  time  the  medium -sized 
(*onjbs  of  the  otlier  varieties  are  not  so  lar^jre  us  to  be  frosted  when 
properly  housed,  as  all  poultry  should  be  during  the  cold  months  of 
winter. 
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tllE    AMERH  AN    IlOMINH^liK. 


The  AQiericiui  Domiaixjue  was  well  khtnvn  m  early  days  througnuut 
New  Jersey  and  eai^teni  New  Yrn*k  it^  a  fowl  of  great  merit  as  an  e^g 
producer.  The  eg^s  of  this  fowl  ^^raded  Al  in  the  New  York  market, 
and  a-s  table  poidtry  it  had  af>  huporior.  At  that  time  the  plumage 
was  of  alight-gray  r-filor,  liar  red  across  with  a  darker  .shade;  it  had 
fioth  the  single  and  doul>le  eimd),  and  the  ^^iianks  and  feet  were  yelhnv 
In  color.  It  18  chiinied  for  this  variety  that  it  was  brought  to  thiB 
etairitry  by  Iwith  the  Fren<'h  urid  the  Dutch.  This  is  of  but  little 
importance*  for  sueb  f>irds  might  Ije  produced  at  wilL 

The  Doniinique  ecdor  in  a  eombination  of  black  and  white.  It  comes 
as  one  of  the  results  of  crossing  l>lack  and  white  fowls.  The  mottling 
of  the  Java  and  Hou<lan  and  the  Aneora  are  other  j'esuUs  of  the  sanie 
methods  of  mating  pure  black  and  pure  white  fowls  together.  When 
the  poultryman  «»f  the  inist  began  selet-ting  thi*  nnniiuinue  for  improv- 
ing into  a  breed  that  would  rrpri^dut'c  itstdf  ho  preferred  birds  with 
the  rose  comb,  the  full  sweeping  tail,  and  the  light-gray  ground  color 
barred  with  the  bbiish  gmy.  In  order  that  we  may  luive  a  fjetter 
ctiui-eption  uf  the  top  t^ross  that  produced  our  Plymouth  Kocks,  the 
American  Dominique  as  seen  in  its  prime  will  l>e  described. 

The  gene  ml  ap|>ea»anrc  of  tho  American  Donurucpie  wa8  not  unlike 
our  present  la rgt_'  sized  Urown  Lcghi»rns.  The;;  were  somewhat  fuller 
in  breast  and  dceiH^r  in  ahdonien.  The  female  bad  a  slight  inclination 
toward  both  fluff  and  cushion  fiUTuation;  main  tail  feathers  like  our 
present  LreghornSj  only  not  tpiite  so  exti^nded;  hn-ast  full  and  carried 
mther  forward,  the  male  t>eing  ipiito  like  a  large  Brown  Leghorn 
male  in  sha|K%  with  a  tail  almost  as  full  as  seen  on  the  Hamburg. 
Their  com!)s  were  rather  larger  than  the  Ibunburg  cond),  but  of  the 
same  form,  type,  and  carriage,  the  rear  end,  or  spike,  turned  upward, 
quite  unlike  the  Wyandotte  comb,  which  follows  the  shai>e  of  the 
head.  They  Inid  a  neck  that  was  iinvhed  and  covereil  with  very  full 
hackle  plumage.  Back  broad  and  medium  in  length;  in  color  and 
barring  quiti^  like  an  inferiorly  marked  Barred  Plymouth  Kork  of  the 
lighter  shade  of  color.  Sufti  was  the  general  make-up  of  the  Kose- 
Comb  American  Dominique. 


aiNGLfi-COMD    FAMILY. 


When  we  consider  our  American  made  or  adopted  breeds  some  must 

K*  mentioned  that  ai*e  not  included  in  the  list  of  so-etilted  "'Standard 
fowls."  Some  of  them  must  be  considered  becau.se  they  were  used  in 
creating  a  portion  of  our  standard  varieties,  while  others  have  had  a 
p<^f'ition  among  our  standard  breeds,  but  havr^  Ijecome  obsolete  from 
lack  of  adnnrcrs.  .\t  this  time  those  only  will  be  noted  which  ladong 
to  the  8ingle*cond>  family,  for  they  alone  will  conform  to  the  demands 
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tjf  our   Myiiujuth   Hocks.     The  R<KSi*'C*>tnh  DniiiiTjiviu^*  ha,s  been 
scrifuHl  tirst,  tlie  olijt^*  t  lu'ifuj-  In  kcrp  it  entirely  sepurato  fmiii  the 
»in^^le-coniii  fowls. 

The  sin*rle-cc>iifh  UnvlH  whicli  lieioui^-  to  the  Auieriean  classes  are 
these:  The  Java,  the  Pljiiiouth  lioek,  the  Jersey  Blue*  and  the  HhiKie 
Islatul  Red.  All  of  these  are  classed  as  truly  Aruerictin — the  Java  Iv 
ruloption  and  tiiiproveitic*iit,  the  others  tlie  n/suli  <^f  cronses. 


Fit*. 


TlIK   JAV^     lr»WL, 


From  all  in  forma  titin  olvtaiiied  we  hsirn  thsit  the  early  Java  (whii'li 
foi'iiird  oiji'-hKlf  of  the  urit^^irial  eross  whieh  iirndueed  the  IMymmilh 
Hoek)  was  of  Asiutie  hhM»d.  The  illustnitions  of  what  were  thi*ti 
called  the  ^Mfreat  Java'' are  ([uite  similar  Ut  the  il  lust  nit  Ions  of  pritiii- 
tive  On-hiii  China  fowls,  hihI  these,  eomljined  witfi  the  written  descrip- 
tion of  the  Java  fowl,  point  conclusively  to  Asiatic  orit^in.  The 
iniportations  of  these  fowls  were  named  after  the  jwrti*  from  which 
they  eaine:    thus  the  wame   hret*rl   ejime  to   us  under  several   naiiKV^. 

*l'he  Java  isdeserituMl  as  u  [urge  iduck  fowl  with  single  comb  and 
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8lilootli  le^,  weighing  from  IS  Uy  2U  poiUKls  |>or  \n\ir.  Tbov  an>  .spcikrn 
of  a.s  JK^iiig  among  the  luosst  vahied  fuvvls  of  th*^  day,  and  tlieir  proliticucy 
in  egg?*  Hiiggej*ted  luiiari  with  thi*  Dotiiinitjue,  in  thr  liupo  of  gtiuung 
a  liettrr  egg  prodneer  than  eitlien  liio,st^  who  niadi?  thr  cross  did  ho 
without  a  proper  consideration  of  the  result.  Both  of  these  breeds 
bad  already  the  highe.'^t  reputation  in  this  respect,  and  those  who  knew 
their  valuahle  ipialities  exchanged  stock,  hoping  that  by  intermingling 
the  new  blood  they  would  gain  an  increased  precocity  in  future  stock. 
Javas,  as  we  no w^  find  them,  are  simply  an  improved  or  modified  tyj^e 
of  the  originah  Their  general  make-up  is  a  long,  broad,  and  ileep 
body.  They  are  the  lo?igest  in  hack  and  IkhIv  uf  any  of  our  American 
breeds.  As  of  Standard  foi'mation,  they  rej>resiMit  thi^  most  extended 
typt%  the  Wyandottr  tilling  the  position  of  compactness,  the  Flymnuth 
Rock  the  middle  position — giving  u.s  three  distinct  formations.  When 
we  bear  in  mind  that  the  Java  type  calls  for  the  long  back  and  body, 
no  cushion,  and  but  little  iiicHuation  toward  Huil\  full  tail  and  sickle 
feathers,  wv  have  l»efore  us  the  cause  of  many  faults  that  are  eontin' 
ually  cropping  out  in  our  Plymouth  Rocks.  Mn<Vh  trouble  and  delay 
could  f*e  a\'oultHl  wi'ri^  dm*  considei'ation  given  tx>  ancestral  conditioiiH 
w^heii  contemplating  improvement. 

THK    TLY  MOUTH    ROC-IC. 

When  first  produced  no  other  tiamt*  was  lu^edcd;  they  were  simply 
the  l*lymont[i  Rock  fowls,  and  became  well  known  under  this  titb*  the 
world  over,  Ni>  other  fowl  has  ever  enjoyed  equal  popularity  in  tins 
country,  and  we  presume  they  are  better  known,  and  at  the  same  time 
less  understood,  than  any  other  fowl  of  minor  reputatiort.  More  has 
been  written  about  them  than  could  be  read  in  years,  and  there  have 
Imen  almost  as  many  opiniiins  and  theories  placed  before  us  as  tliere 
are  writers.  This  has  caused  considerable  confusion  until  tlie  alarm 
sounded  ascribing  retrogression  to  the  breed,  when  the  attention  of 
those  lx»st  aide  to  cope  with  the  difficulty  became  attracted,  and  marked 
improvement  soon  followed. 

There  seems  to  l>e  no  condition,  surrounding,  (U'clhuate  nnfav<n"afrle 
to  the  Plymouth  KocLs.  Their  constitutional  vigor  appears  U*  have 
no  limit.  Whei*e  any  fowl  can  live  they  will  prosper.  They  stand 
contiiu^ment,  and  when  allowed  freedom  prove  excellent  fiinigers. 
They  are  pnditic  in  yielding  medium  sized  brown  eggs  of  tin*  richest 
flavor.  I'ndcr  all  ronditions  they  will  produce  fully  as  many  eggs  tw 
anv  thoroughbred  fowl. 
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lVI<>\v  is  ;^rivrii  their  nH-cjni  in  fdiniH^tilion  with  ntliers,  from  wbicb 
it  will  hv  s4'cii  wluMv  ihvy  stand  in  coiiipamon: 

YfAiriff  (HmieM  intd  rtUriifiiitd  rfftj  tfirld. 


Breeds, 


Tc'«U 


in 


Iftld 


,  reported  J  ^J^ 


';^sr"^tf^' 


Avei 


I 


B&rred  Fl  ymon  i  h  Kot'ks 

White  Plymiiutli  K<Krk« ,.,,... 
Singlc-Cutiib  Brow  ii  Lvghorii'* 

WhMv  Wymirlottw .....-,,.-.. 

Rhf flU'  Is  lani1  Reils, , . , 

CrtMsbred  pullefca ^... 


!»d  I 


yuiHbtr.    Xumlmr.    yitmbet,  OumeoL 
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161              i:iU  2» 
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ItJO  l«» 

16b             150  I  m 
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The  tii'^t  column  gives  the  tiguroi*  reported  from  a  test  under  very 
high  feeding  and  Ijent  po^jBible  utteiitioiL  The  8ceoiid  gives  the  tigun?!* 
obtained  in  sele(*ting  frtjoi  over  tifty  lots,  all  reported  monthly  for 
a  year.  In  the  third  robnnn  are  presentecl  Uie  tignres  arrived  at  by 
ealetilation  and  aeeepted  as  nearly  eorreet,  as  re.snlts  that  (.♦an  be 
olitai ned  nnder  the  best  management. 

This  tubli^  reeords  tht^  e^g  yield  of  thi*  different  lots  of  fowb entered 
for  eoinpetition  in  annual  test,  eondueted  by  ixn'sonw  who  have  had  to 
rely  uikju  the  statements  of  those  owning  and  entering  the  fowls;  and 
while  we  natundly  hesitat4'  to  idaiui  knowh^dge  of  their  authenticity, 
at  the  same  time  the  studious  attenti**n  l»estowed  upon  the  work  should 
assure  us  that  the  above  tigures  are  a  fair  average  for  the  fowk 
eomiK^ting. 

ORIGIN    OK   THE    J'LV.VHilTK    KIX'K, 

The  first  fowl  t**  bear  thin  name  was  ereuted  by  intermingling  i  oebin, 
Dorking,  and  Malay  Idood,  the  result  of  whteh  was  a  mongrel  of  little 
real  value.  The  kni>wledgt^  n1  this  inferiority  brought  an  influence 
against  what  was  t**  be  the  most  popular  breed  »'ver  pr<Hlu(*ed.  This 
we  know  from  the  faet  that  when  the  jiresent  Barred  Plymouth  K<x*k 
was  first  announced  thos**  best  informed  believed  it  to  be  the  sitme  as 
before,  under  other  guidanee* 

Our  present  tyiK*  of  Plymouth  Roekji  is  the  outi'ome  of  careful 
handling  of  fowls  secured  from  crosses  ma<1e  on  the  same  lines  aa  tho«^ 
rep*>rted  to  have  been  made  in  (xumectitnit  almast  sixty  years  ago. 
where  they  mated  Hose-(_'t)nib  American  Dominit|ue  males  with  Single- 
Coml»  Black  Java  females.  These  same  crosses,  also  othera  of  lilcc* 
chanu'ter,  are  tduimed  to  havt^  been  made  by  p'rsons  who  had  obtained 
nuudi  tlie  sjune  results,  but  the  Rev.  H.  S.  RamsdelK  residing  in  Con- 
necticut at  the  time,  gives  the  nanu'  Woodstock  as  the  t43wn  of  their 
origin,  and  persons  interested  he  names  as  Giles,  Clark,  Thayer^  Spduld- 


iii||^,  ftiid  hmiKelf.  Whilr  this  tenit>ves  all  doubt  of  llu>  origin  of  this 
onp  strain  of  Plyuioiith  Hocks,  it,  vnn  not  dctrsict  any  rn*dit  that  iniiy 
hv  due  to  the  Messrs.  l*phain.  Pitman,  Fetch,  and  othL^rs  for  the  part 
they  took  in  t^ri^'inatin^^  this  type.  However,  be  this  as  it  may,  the 
retd  point  of  interest  is.  How  were  they  originatcnl  and  iidvaneed  to 
their  present  position  among  high-class,  standard-bred  tV^wlsi! 

There  ean  be  no  reasonable  doubt  as  to  the  nmke-up  of  the  original 
cross  havintr  !j*3en  as  stated  above,  the  product  of  which  was  grizzled 
gniy  and  speckled.  They  were  not  of  solid  color,  neither  were  they 
baried  like  the  Dominitpie,  In  size  and  form  they  reseujbled  the 
Java,  while  their  color  VK?spoke  the  influenee  of  the  sire.  Those 
havirtg  tlie  best  color  and  single  com!)  among  those  prcRlneed  were 
selected  and  bred  together  as  the  real  start  of  the  present  perfect 
fowl.  Many  sntH^rosses  have  sint^e  been  made,  some  *»f  which,  it  may 
be  almost  positively  recorded,  were  tht*  (iKdiin,  Dorking,  and  Brahma, 
all  of  wdiich  had  a  tendency  for  future  trouble  for  those  who  attempted 
to  produce  high-elass  Plymouth  Rocks, 
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No  matter  what  variety  of  color  they  be.  the  foTm  or  shiipe  of  all 
unist  be  the  same.  The  |)resence  of  what  are  ktiown  as  breed  char- 
acteristic i  must  be  so  strong  as  to  stai.1,3  them  with  the  nnmlstakaole 
einbh'tn  ''Plymouth  Rock  shape/'  Tlic  importance  of  this  is  shown  in 
the  fact  that  some  persons  can  select  a  White  Plym**uth  Rock  from  a 
White  Wyandotte  only  by  the  ditference  in  cond>.  This  is  the  out- 
Conu»  of  not  demanding  greater  attentiim  t(j  tyjx'  in  tin'  .show  rtMan, 
where  size,  color,  and  cond»  are  given  more  credit  than  is  due  and  too 
little  to  the  breed  emblem— shape. 

An  effort  is  here  made  to  make  plain  the  proper  slm|x*  of  a  Plymouth 
Rock  and  al!  sections,  including  the  head  and  its  tjclongings,  are 
described  as  minutely  as  possible,  omitting  i-eferenee  to  color,  which 
will  be  taken  ii[>  separ-itely. 

The  liead  of  the  male  should  be  of  medium  size,  rather  round  when 
viewed  from  the  side,  fairly  prominent  in  front,  back  short  and  stout 
and  nicely  curved.  The  comb  single,  rather  below  mediunu  nevin* 
large  or  coarse,  but  of  proper  size  to  give  a  finished,  neat  ap|R^arance 
in  conformity  with  size  of  the  specimen;  it  should  be  straight,  upright, 
and  free  from  all  defects,  a  perfectly  even  surface  throughuut.  The 
serrations  must  be  regular  and  in  uniform  proportion,  grading  fore 
and  aft  from  the  center,  where  they  are  largest.  The  rule  is  five 
serrations.  The  points  of  tht'  comb  nuist  be  even  and  regular.  The 
condj  from  the  fronts  where  it  rests  on  the  l>eak,  should  curve  grace- 
fully back,  finishing  with  a  nicely  shaped  heel,  just  forwird  of  the 
jnncture  witfi  the  hi^ad  and  neck,  It  should  fonu  a  half  ttval  over  the 
head,  being  highest  in  the  center,  gcntlv  declining  either  way,  neither 
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high  in  front  n<H'in  mm  A  twisti^tL  uni'veu.  or  tiiiiiiih-iimrkedcomh 
is  imirh  4l(*s|nsiHl;  ti  |K*rfiH*tly  forrnrd  I'onilK  tlu*  i-rowiiiiig  ♦*ffpc"t,  A 
long  hojid  or  bcuk  is  ([uite  iini>rojMM"  jukI  should  Tint  Im*  toh^ratod;  it 
drstroys  {\iv  wliulr  np|H*jiniiii't'  of  ;ui  othrr^ist'  liundsome  s|H»c:nnion» 

Wattle.s  sliould  be  inodtTutij  in  sizo  hthI  nirtdy  rounded  and  of  even 
size  and  fine  texture.  When  ill-shajjed  or  uneven  they  an?  a  defomi* 
ity,  Kar  loljes  should  Hi*  neat,  tin<\  antl  of  eijual  sixe,  nicely  pliu*ed  on 
the  face  below  and  in  the  rear  of  the  eyes.  A  nice,  prominent  pair  of 
wattles  and  ear  lobes,  if  of  good  shape  and  texture,  add  nuieh  ta  the 
iip|)earanee  of  ttie  head. 

Kye.s  should  be  round,  large,  bright,  and  red  in  color.  In  the 
Standard  the  color  is  called  a  clear,  rich  hay*  Weak*colored  or  pe4irl 
eyes  art^  uhuost  a  defornuty.  They  look  bad,  and  in  addition  to 
their  ill  appeanyKi\  indicate  ])oor  breeding  or  delicate  eon^stitution. 
The  eyes  of  a  strong,  vigt^rous  s|)4»ciinen  are  usually  \*ery  V>right  mid 
striking  in  appearuiice. 

A  narrow  i>r  thin  nefk  on  a  Plymouth  lioek  looks  very  bad.  An 
abnndani-e  uf  plumage  forms  a  full  neck  where  it  rest^on  the  shoulder^ 
the  ncfk  lap** ring  giudually  to  the  junction  of  the  head.  The  strong 
full  uppeunuui*  muke>^  (lie  ne(*k  seem  .shorter  than  it  really  is,  while 
a  thin,  narrow  net'k  looks  to  br  twice  the  length  d€*inanded.  A  well- 
nrnporttoned  neck,  nii'cly  urclhHl  froji  Just  but^k  tif  thi'  cojili  to  the 
lx)dy,  is  the  r^'ck  required  for  the  well-proportioned  speciuieii. 

The  back  of  the  Plymouth  R(K*k  is  one  of  the  most  important  l>elong- 
ings.  We  (juote  in  full  tfn^  Standard  description:  '"Broad,  of  medium 
length,  and  rising  with  a  slight  t'om-ave  sweep  of  the  tiiil;  saddle 
featliers  of  medium  length  and  abundant.'*'  This  description  calls  for 
about  the  same  style  of  buck  as  is  mentif>r\eil  for  the  Hraiuna.  Note 
that  thi^  Plymouth  liuvk  liack  is  fashioned  after  that  of  the  Umhma, 
the  Wyandotte  back  resembling  that  of  the  Ckn^hin,  No  oushton  U 
called  for  in  the  Plynnnith  Kock,  wddle  for  the  Wyandotte  male  a 
broad,  full  saddle  is  required,  the  female  Ijcing  slight!}"  cushioned. 
If  these  distinctions  of  Imck  were  strictly  adhered  to  the  Plymouth 
Kock  form  woidd  bi*  more  distinrtive. 

The  broad  liack  of  medium  length  {medium  a-s  between  the  long  Imck 
of  the  .lava  and  the  short  bat^k  of  the  Wyandotte)  is  e^i^entiah  Noth- 
ing short  of  this  desrription  fills  the  Standard  demand,  and  a  demand 
of  so  nuieh  importanei^  should  be  most  .strictly  adhered  tf).  If  thi-n 
description  were  well  under«t<K)d  and  followed  to  the  letter,  much  of 
the  present  confusion  as  to  type  woulil  disappear. 

Tail  formation  is  quite  a  factor  in  the  proper  finish  of  hack.  If  tile 
main  tail  f^iatherj*  are  strong  and  fairly  well  spread  they  help  to  htdld 
up  the  back  to  the  proi)er  *«nding  in  accordance  with  the  Standard,  but 
when  these  ff*athcrs  are  ci»ntracted  or  narrow,  they  allow  the  ssiddle 
plumage  tx)  gather  and  form  the  narrow  or  pinched  appearance  instead 
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of  the  proper  sweep  to  the  tiuL  They  ulso  H\xn\  the  shape  of  the  tail 
itself*  ^iviii^^  a  taperiiitjf  apptniruiire  from  the  .shfHilders  hark. 

The  tail  of  the  Flyiinnith  Kork,  in  foruiatinn  and  tinislu  resemhles 
somewhat  the  tail  of  the  Brahiiiu.  The  earria^^e  of  eaeh  h  alH>iit  the 
sanie,  and  the  siekle  feathers  nnd  (*<)v</rtN  are  fashioned  luueh  cni  the 
same  lines,  Tberefon\  when  it  is  stilted  that  the  Ply  month  Kork  Iniek, 
ineliidin^  the  taiK  is  fashioned  after  the  Bnihma,  it  is  hoped  that  the 
proper  fonniition  of  ejieh  in  lu^'onLinee  with  the  Standard  is  pn»i)erly 
uiiderstood  as  th*^  meaning.  This  positively  prohilrits  the  ( 'oehin  form 
of  tmek  for  either. 

The  under  portion  of  the  Plymouth  Rork,  imdiiding  breast,  under 
part  of  fjody,  alMiomen,  and  legs,  is  of  equal  importam  e.  Tin*  Uroad, 
deep,  and  well-rounded  breast  gives  these  fowls  their  value  lis  table 
poultry.  The  notably  roundi*d  keel  h*>ne  that  extends  wid!  fcu'ward 
hetjis  to  build  out  tlu^  foyinlation  fur  plenty  of  iu'east  meat,  while  the 
atrong,  full  alxlomen  provides  the  spaee  for  eggs  in  the  femah*.  Put 
hoth  the  male  atid  female  are  enntined  within  the  demand  IVu'  moder- 
uttdy  fid  I  tliiti^  tJidy,  while  in  the  Wyandotte  eonsiderahly  ujore  Hulf 
is  ntlowed.  Here,  again,  is  the  fart  that  while  the  Cm4dn  form  is 
allowalde  in  the  Wyandotte  it  n)ust  nut  be  |>resent  in  the  Plym*>uth 
Roek.  Wings  of  medium  size,  broad  ami  full  at  the  shoulders,  help 
to  spread  the  haekle  and  widen  the  shoulders,  giving  the  strong,  broad 
appearanre  as  the  speeimen  faees  one,  while  elose,  rnirrow  wings  help 
to  give  the  narrow,  inferior  appearanee,  sueli  as  is  often  found  vn  what 
are  called  undeveloped  sjieeiiiiens.  The  strong,  prominent  wing  point, 
or  bow,  which  is  well  built  <*iit  with  under  muscles,  adds  very  much 
to  the  appearance  of  the  fowl. 

A  good,  large  thigh  that  is  supported  l>v  stout,  well-proportioned 
Bhank  ui  medium  length,  good  feet  and  toes  eompose  the  |>roper  h^g 
for  the  Plymouth  Rock,  A  long  leg,  thiji  sliank,  and  ill-shaped  tot.\s 
are  incorrect,  for  without  the  proper  foundation  a  fowl  of  such  liuild  as 
the  Plymouth  Roi*k  could  not  have  that  tinished  appearance  demanded 
for  it, 

A    FEW    l-OIX^rs   njXeKRNlNU    TIIK    FKMALE. 

While  the  general  des«T!j)tit)n  given  above  touches  npiui  the  form 
of  both  male  and  female,  there  are  souje  featui'tvs  uf  the  female  which 
require  a  more  speeial  notice.  The  mc^st  import^mt  of  these  is  the 
tail.  This  shoukl  l>e  so  carried  ius  to  form  a  continuation  i>f  the  back. 
It  should  not  be  soeknated  as  to  form  an  angle  in  the  back,  nor  sliould 
it  droop  in  the  least  To  give  the  best  appearance  to  th«^  ba*'k,  the 
main  tjul  feathers  may  spread  out  at  the  base,  but  should  come  together 
at  the  point. 

The  most  striking  featui'e  of  a  well -formed  Barred  Plymouth  Rock 
female  is  a  btmutifnl  hea<l  nnd  ne(;k,  whirh  iire  most  ditfieult  to  obtain 
in  any  approach  to  perfection.     In  many  instances  the  head  is  large 
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and  heavy  in  appearance,  and  the  barring  of  the  neck  ^5ve8  mfber  a 
spotted  appearance  on  the  Biirface,  which  should  show  true  barring. 
When  of  proper  ruake-up.  the  head  is  nicely  formed  and  well  set  on 
the  neck;  the  t>eak  ^hollId  \m  short,  stronuj,  and  nicely  curved,  wi  hs 
to  pre.sent  a  finished  appearance;  comb  should  be  neat  and  nither 
small,  but  well  defined  and  of  suitable  proiK>rtiond  to  confomi  to  the 
head;  eyes  brig-bt  and  rlear.  bay  in  color:  neck  nicely  curved,  g^rndii- , 
ally  widening  toward  the  juncture  with  the  8houlder^.  This  gi-acefiil 
head  and  neck  make  a  mo^t  attractive  appearance. 

The  niediun*  lerjgtli  as  rlemanded  lV»r  hack  furnishes  correct  pro- 
portions for  a  grarefxil  sweep  or  incline  of  Imi-k  toward  tlie  tail,  U!:^ 
described.  This  description  allows  the  beautiful  back  fonnation  that 
should  be  free  from  all  appenirance  of  a  cushion,  frtr  the  true  Plymouth 
Rock  femaU^  .should  l>e  free  from  cushion  on  hack  and  have  only  a 
slight  shi^wing  of  Huff.  While  they  ar^  required  to  be  well  feathered 
alMnit  the  alidomen,  there  should  not  be  a  fiutTy  formation* 

Buck,  breast,  and  boily  should  lie  well  rounded  and  full  at  point  of 
breast;  the  wings  closely  set  agiiinst  the  Iwdy  and  strong  at  shoulder; 
main  tail  feathlM^s  standing  at  a  slight  incbnt*  as  if  they  formed  the  end 
of  the  back,  Tiiey  should  Ik^  so  spread  at  the  liase  as  to  form  a  gnicv- 
ful  support  t*i  the  back  without  causing  a  too  full  appeamnce  at  point 
of  wing.     The  und*'r-fiUing  of  the  tail  shouhl  }*e  projiinent. 

The  marking  of  the  liarred  Ply  mouth  Hock  female,  when  pn>j>erir 
distrlbuti'd,  is  ^mvi^  itself.  Begirming  with  the  close,  narrow  bars  just 
back  iif  the  i'oiuh.  and  gnuiually  hroaderiing  and  widening  as  the  tarl 
is  a|>proachc(L  there  is  fonned  what  might  Im*  called  circles  of  grayish 
blue  when  setMi  unth*r  good  lights  and  conditions,  Mueh  depends  upon 
the  evenness  ni'  harring  and  the  weU-detijied  lines  l»t*tween  the  two 
colors;  fcH'  when  either  encroiches  upon  the  othiM'  thf^  great e.st  beauty 
is  wanting.  This  combination  of  light  and  dark  colors  creates  the 
so-ealled  blue  tint  of  the  liirred  Plymouth  Rocks.  The  beauty  depends 
entirely  upon  the  purity  of  color  and  the  gra4'eful  fiu'mation  of  the 
bars. 

Thi*  iK^ak  and  shanks  of  the  female  should  fje  true  yellow;  but  it  i^ 
a  fact  that  many  mtjre  have  dark  spots  than  have  the  true  color. 
These  dark  spots  come  from  the  e^irly  Java  cross,  no  doubt,  and  will 
continu*^  with  them  ftu"  years  to  come.  The  shanks  shtjuld  be  strong 
and  well  placed,  with  no  inclination  to  turn  in  at  the  hock,  They 
should  Ijc  w^do  rather  than  narrow  at  tliis  point. 

THE   HAHKKO    VAHIKTY, 

fVe  liave  never  seen  an  authentic  pixjof  that  there  is  any  other  nittlre 

Xorlh  American  fowl  than  the  turkey  that  tias  been  clonie.sticat-ed. 
All  of  iiur  pciultry,  hoth  land  and  water  fowls,  which  aiv  classed  hm 
dotnestic  poultry,  came  Uj  us  from  nther  hinds.     Those  we  have  are 
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iill  the  result  of  careful  crossing,  mathi^,  and  iciproving.  We  hj\ve 
ahvavi*  paid  the  strictej^t  attention  to  rolor  clenmnds,  often  at  the  sac- 
ritiee  of  shape.  This  it;  u  natuiid  result  idmost  i?ure  to  follow  close 
breeding  for  cuhir,  (Tood,  even  color  of  pliiina|^e  can  be  procured  and 
maintained  in  highest  perfection  only  by<*lose  line  lireeding,  a  natural 
result  being  more  or  less  loss  of  size  and  gocjd  form. 

Line  bi-eeding.  or  inbreeding,  is  an  absolute  nei^essity  to  produce  a 
certain  type  or  rolor.  Thei'e  is  nu  other  way  t^i  produce  either  with 
tiny  r4»rtainty:  and,  wliile  we  are  thus  guiding  our  stxK*k  into  new  ron- 
ditiouf*,  we  are  as  surely  rinineing  their  size  and  injuring  their  shaj^e 
and  vigor.     The  *>nly  suie  way  to  maintain  all  is  to  have  more  than 


TUi.  itft.— Hfitrl  of  KamMl  riyinniith  Rook  mnh. 

one  line  of  breeding  stock,  so  as  to  be  able  to  invigomtc  orje  \*y  the 
other  with  as  little  injury  to  color  as  possible. 

Our  demand  for  perfection  i>f  color  and  barring  in  our  Barred  Plym- 
onth  Rocks  has  driven  all  those  who  produce  for  exhibition  purpose 
to  close  line  breeding  and  to  the  double  mating  system.  These  two 
methods  have  proved  successful  for  color,  but  at  the  same  time  have 
n<^t  added  uiore  gruce  or  l»etter  form  to  tin*  fowls  as  a  breed.  In  this 
imrticnlai-  it  has  been  claimed  that  our  Fly  mouth  Hocks  have  declined. 
But  we  ujay  feel  assured  tlnit  the  ability  of  our  American  breeders 
will  goon  renndy  this  error,  jind  we  shall  have  far  better  form  tlian 
before,  in  addition  to  perfection  of  (*olor. 

The  color  demand  of  tlie  Standard  is  bluish  gray,  Imrred  with  »nir- 
row.  |)arallel  lines  of  dark  blue,  approaching  almost  to  a  positive 
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black.  The  imrrini,^  is  1*>  Ih»  rlo.^e  in  all  sertion^  of  the  f»od\\  w 
iierk  UTid  sacldlf*  ImrkU'  rmrrowrr  and  rlosiT  than  in  t>thif?r  Ejection:*, 
The  Imrring  must  positivply  show  the  entire  length  of  the  feathers 
in  all  sections  when  they  are  not  mostly  i'oniposi*d  of  down.  In  the 
pritnaries,  seei>mlarii^^,  and  feather?^  of  the  Uiil  the  barring  in  to  be 
widt^r  than  in  other  seetions.  The  i?hade  of  surface  eolor  U  to  be 
nearly  or  <|nite  uniform  thn)ughout. 

The  most  i>iM*tV('t  r<4ored  Barred  Piyniouth  Roek^is  one  whoee  color 
18  8o  perfectly  blended  an  to  present  to  view  the  attra4.^ti\^e  blue  shade  ■ 
so  eontimisiU}'  talked  of  as  belonging  to  them,  biit  so  seldom  8een  in 
anything  like  perfection.      When  the  gcoiind  eohir  is  of  a  clear  bluish 
gray  and  the  nioditied  blue  black,  so  called,  and  the  liiie«  between  the* 
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two  OTiades  are  clear-rut  and  distin«'t,  tin*  ('(unlnnation,  under  proper 
light,  reflects  the  blue  tint  which  is  so  desirabh'  in  a  b igh- class  spec*iiijeii* 
The  fn»wning  beauty  t>f  the  Plymouth  Rock  is  its  purity  of  e(>h>r. 
The  two  shudrs.  one  light  and  the  other  dark,  must  each  1h>  pure  and 
true  to  its  ccihu-  and  positively  free  frf^m  any  tinge  of  foreign  color. 
This,  to  begin  with,  is  the  fundamental  condition  when  selecting  for 
pi*oper  I'oloring.  When  we  have  this  purity  of  color,  perfect  t«urfacje 
color  h  a<*6ured, 

I'RcirJCK    WARJUNO. 

There  are  two  very  iiuiKU'tant  factors  in  the  problem  of  Imrring 
often  {mnsed  over  without  due  attention;  that  is,  the  narrow  andpariillei 
lines  of  dark  blue.  The  bars  iiuist  be  narrow  and  straight,  th*>se  of 
the  neck  t\uv  and  distinct.  Spots  urj  the  surface  of  the  neck  pliunagt* 
HHA  not  bat*s.  The  barring  of  tin*  neck  must  entirely  cross  the  feather^ 
Ixirring  it  just  as  perfectly  as  the  most  p  4' feet  feather  of  the  Inxly. 
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Oi\  in  other  words^  tiue  lines  of  the  darker  color  nnisi  extend  tieross 
the  light  shade,  as  Mtruit^ht  us  if  made  with  meehanieal  preeision,  from 
the  piaiit  of  the  feather  down  elo^e  to  the  skin  in  perfect  rej^^ularity. 
The  liiie.s  in  the  smaller  feathery  close  to  the  head  arc  the  finest,  and 
they  gf row  wider  and  more  pronounced  until  they  re^ich  the  lower  por- 
tion of  the  hackle,  which  are  almut  the  same  as  the  saddle  plumage. 

The  saddh'  pliuiia^e  of  the  male  is  another  section  that  has  the  nar- 
rower lines  of  barring.     While  these  line^  are  not  so  tine  as  in  the  neck 
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plumage,  tliev  conform  to  one  another  in  their  gradation  ajid  .style  of 
lines.  Often  the  most  lieautifut  harrin^  is  presertt  in  this  section. 
The  prevalent  (iefects  found  in  these  sections  are  the  V-shaped  bars 
and  the  l>rokea  lines,  where  the  quill,  or  the  shaft  of  the  feather,  passes 
through  theuK  In  the  latter  the  line,  or  bar,  on  one  side  of  the  quill 
will  be  its  own  width  hitjher  on  the  feather  than  the  rontimiation  of 
the  same  liar  cjn  tht^  other  side,  thus;  ^  _^.  These  two  defects  are 
quite  serious,  tis  tbey  destroy  the  nntformity  of  surface  bars,  which 
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should  parallt^l  t*ai*h  other,  and,  in  add  it  ion  t4>  Ihin,  count  agaiiK^t  tii€*iii 
in  undercolor. 

The  body  phuimge,  inrhiding  hiH^ast,  of  both  male  and  female  is 
barred  Hlik*\  Ueintf  bntarler  tind  niiire  rttrikintf  than  in  neek  plumage* 
Kaeh  ft^jithrr  iisujdly  ends  with  the  darker  shade.  When  this  in  not  the 
ease  the  H|K*eiinen  i^  f  re{[uentl y  t«K>  white  for  exhiliition.  It  is  esspecially 
important  that  the  litn*!^  in  tliese  .sections  should  lx»  very  unifonn  and 
straight.  The  dividing  line  between  the  light  and  dark  shades  must 
be  very  sharp  and  entirely  tree  from  bronzy  shading. 

The  lm(*k  plumage  of  the  muh*  should  eonfnrm  in  ^ihade  and  barring 
with  its  own  haekle  and  saddle  plumage.  While  the  barring  is  not  so 
fine,  Fieither  should  it  li*^  so  heavy  as  to  h»ok  out  tjf  plaee  between  the 
two.     ^rhis  Dortion  of  th*-  fowl  is  one  of  the  weakest  color  soctionn  of 
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the  mule  liird.  Metullie  black  will  often  show  like  a  network  overtJlQ 
baek.  Both  red  and  f»ronzy  feather^  will  eotne  tf>  the  surface;  aii4 
here,  more  lljan  iri  any  cither  section,  is  ftnind  the  white  undercolor. 
.Vll  these  faults  sh<»uld  l>e  absolutely  driven  out. 

Tile  main  tail  feathers  of  btith  mule  juid  fenialv  should  have  the  |km*^ 
feet  )>an"ing,  but  shrttdd  Ik^  considerably  wider  than  in  any  other  secthm* 
Uere^  again,  isofti»n  present  the  broki'n  hirs.  as  shown  almve,  and  lieing 
80  nnieh  broader  they  look  the  inon*  t»ut  of  phice,  The  clear*cohn^HK 
regularly  barnnl  tail  fi'athers  athl  considei^able  Htdsh  to  any  specimen, 
vvliile  jKior  color  and  irregular  barring  in  the  tail  feathers,  Va^ing  always 
in  sight,  have  an  nnfavomble  bearing  upon  the  other  sections  of  the 
Inrd,  Ont*  of  the  most  beautiful  effeets  of  plumage  comes  from  a  pMM 
fusion  of  hundsnmeh  marked  feathers  h'lliirir  in  uialtTueath  the  tail. 
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Thi«  not  only  vastly  iiiipro\  es  the  g-^^neral  appttaniiice  of  the  fowl,  but 
jfives  a  [jerfert  finish  to  the  tail. 

Wing  bow^i  uf  irmle  birds  are  often  defective.  Here  the  barring  h 
often  weak  and  ticked,  and  the  color  of  the  tlighte  of  lK>th  male  and 
tVnmle  often  Imve  the  iippeitniiiee  of  giutlinilly  niergintj:  the  one  shade 
into  the  tither.  A  winj^  with  fliufhts  ec|iiahng  the  tail  or  secondaries  in 
eolor  and  liarrinj^  is  <jiiite  iincommon,  a  condition  which  scn^ms  seldom 
renioved. 

To  f^um  up  the  subject  of  surface  color:  Whether  it  Im  of  the  very 
liy:ht  Hhade  sometimes  seen,  or  much  darker,  or  whatever  shade  the 
•specimen  may  be,  a  uniform  shude  cjf  cidor  slionld  prevail  throughout 
the  fowl.  Let  it  not  have  a  ligiit  neck  with  a  dark  saddle  or  back; 
neither  will  it  do  to  have  one  shade  on  Iwick  and  saddle,  includinff  tail, 
and  another  shade  on  breast.  *'The  shade  of  surface  ccilor  ojust  be 
nearly  or  quite  uniform  throughout''  to  meet  the  Standard  demand. 

rNDERBARBlKCi. 

The  barring  must  show  on  the  entire  length  of  the  feathers  in  all 
Beetions  when  they  aw  nut  mostly  composed  of  down.     This  is  the  law 

for  undercoltir  or  barring,  aetutrding  to  the  Standard,  On  in  other 
worils.  all  fi'athrrs  other  than  the  tliitfy  feathers  that  etiver  the  posterior 
portion  of  the  fowl  shall  show  jjositive  barring  to  the  skin.  This  with 
.some  is  taken  to  mean  that  (he  Inirring  of  nnderplumage  must  l)e  t|uitt» 
as  distint^t  as  the  surface  hairing,  which  is  considered  ernnicous,  it 
ncif  being  the  intent  of  the  wording  of  the  Standard,  as  it  simply  culls 
for  a  **  barring  that  p<»sitively  shows  itself  the  whoh^  length  of  tin* 
feather."  In  this  rast»  a  positive  showing  does  not  demand  thr  same 
intensity  of  eohir  under  as  upon  thi*  surface.  While  this  is  the  intent 
of  the  Standard,  al  thr  ^-nmv  time  the  limited  rmmber  that  has  }>een 
prodn**ed  with  nnflerbarring  api>roaehiiig  the  distinctness  and  |>t^rfec- 
lion  of  surface  barring  has  attracted  the  greatest  admiration  of  all  who 
have  seen  them.  Surh  instances  point  to  this  style  of  barring  as  being 
very  near  to  perl'ertion,  as  ganged  by  puldic  opinion.  If  it  is  possible 
to  produce  such  intense  underlmrring  and  hold  the  surface  (^ilor  clear 
and  cli*an-(*ut,  we  shall  assuredly  have  an  attractive  color  and  style  of 
marking. 

The  weak  points  for  nnderbarnng  are  on  the  back  of  both  male  and 
female,  and  just  forward  nf  ihe  tail  of  the  male.  Not  very  long  ago  the 
surfat'C  of  wing  and  tht^  plurrntge  of  thigh  of  hoth  malcanci  ff*mah'  were 
ijuite  delieienl.  but  this  is  miw  niuidi  improved.  The  greatest  trouble 
exjjerienciMl  with  an  4'xcessive  u rid erbjir ring  is  an  injury  to  surface 
eolor.  The  nun-h  barring  to  tlie  skin  ra rr ies  with  it  such  a  pre(U>mi- 
nanee  of  strength  in  the  darkiM-  sliade  as  to  intlnence  the  surface 
color  unch*simbly  and  tn  show  the  nietallie  bliiek  latln^r  strongly  on  the 
males. 
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Wbe^n  II  t'knir,  clean  undLM't^c^lur,  nicely  !*arrcd  to  the  r?kin,  quite  plain 
cntmtrh  to  be  readily  .seen,  is  oljtained,  the  Standard  demand  is  fulfilled. 
At  tiie  same  time  the  most  positive  preference  is  nbown,  by  ali 
who  are  well  informed,  for  the  positive  Imrrin^,  provided  it  is  <dear, 
(*!eaii,  and  regular.  Often  thu.se  who  are  not  fully  acquainted  with 
the  methods  of  judging  fail  to  underi^tand  why  a  fowl  which  fills  the 
Standard  deinnnd  in  niiderenlor  nhouKl  l}e  discounted  as  against  the  one 
with  the  better  liarriiig.  The  fact  that  one  hji^s  better  barring  than  the 
other  mu«t  place  it  in  advance  on  this  point,  at  least. 

With  some,  the  wing  flights  are  classed  as  underciilor.  or  barring'. 
These  are  the  most  dittii-ult  to  control  and  tu  l)ring  within  the  desired 
color  demarjd,  and  few^  Hpecimens  an*  ever  8een  that  have  flights  that 
could  be  considered  within  the  Standard  line.  Seldom  do  we  ^see  one 
in  which  the  lines  I>ctwcen  the  two  ccjUhs  are  distinctly  drawn.  The 
ti*ndeiicy  of  the  colors  to  run  (as  the  saying  is  in  the  dye  shop)  seems 
to  invade  the  tlights. 


The  formatitms,  as  slnnvn  in  their  origin,  give  the  greater  Mtrorigth 
of  color  to  the  female.  The  so-called  tt>p  cross  of  the  lighter-colored 
male  with  the  darker-colored  female  still  toasts  its  influence  toward  the 
too  dark  female  and  the  U^y  liglit  colored  ujale.  This  natural  c<»ndi- 
tiou,  it  is  claimed,  renders  it  quite  imposijiible  to  produtrc  the  propi>r 
cxhiliition  ecdor  males  aiMl  females  from  the  same  pair.  For  this  rea- 
son what  is  called  the  dnnblc'inating  system  has  etmie  into  general  us«\ 

There  are  those  who  4"laim  to  produce  exhibition  irjales  and  females 
both  from  the  same  muling.  While  this  is  dom^  to  a  certain  extent^ 
the  facts  are  that  by  far  th*'  greater  portion  of  our  liest  exhibition 
Barred  Plymouth  RcK-ks  arc  produced  hy  the  double-mating  syHtoni, 
One  of  i>ur  most  snct^essfid  breeders  states  that  each  year  his  single- 
mating  system  comes  nearer  to  achie\'ing  the  same  success  as  has  been 
obtained  heretofore  from  the  extreme  double  mating^. 

THK  eiNGLK   MATtNGS. 

When  we  speak  of  single*  nnitings  for  producing  Barred  Plymoiith 

Rocks  th«?  possibility  of  bt*ingable  to  mate  a  \n\H\  trio,  tvr  pen  that  wdl 
produce  Imth  males  and  females  of  highclass  exhibition  qualitic^s  i** 
implied.  If  it  is  pf^ssible  to  sele<*t  a  pair  that  will  |H*oduce  both  mtilesi 
and  females  of  proper  Standarrl  i-olor  and  shap<\  that  havi*  the  very 
desirable  surface  color  and  barrirjg,  also  the  n'quisiti^  amount  of  under- 
eoloA%  then  we  have  succeeded  on  the  single-mating  >«ystcni ,  Tntil  this*  i** 
accomplished  the  -^ingli'rnatirig  method  is  not  a  success. 

A  Stanciard  cohu'cd  mtdc  mated  to  thn'c  <u-  four  hens,  s<ime  of  them 
light  m  color,  soinr  djirk.  and  souu*  medium,  might  produce  lioth  males 
and  females  of  gcKwl  quality.     But   that  i^  not  single  nrating.     Single 
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inutility,  ill  tl»r  strifttsst  hoiihc^,  in  prodiicirij^'  iMith  iimlrs  and  friiialt'snf 
th(*  liij^'-lM  st  ifuulity  frnni  a  -sir»irl<-  pnir.  It  must  \h'  thr  rrsuU  of  a  \nw 
Mm^iv  malirij,^  of  unv  pair  nf  fi^wls,  dot  a  prn.  nor  yet  a  trio. 


THK    l><>l  HLK    MATtSri 


This  is  the  «eU*c'tioTi  of  what  an*  railed  pullet-ljreeding  females  and 
matinjj*  IbtMii  with  piinet-priHlucin^  male!;!!,  for  the  exprens  purpi».se  of 
produrin^  exhihitioii  coUuvd  i>iilh*tsi  also  the  selection  of  coeki'rel- 
Urer'dinji^  fniiales  and  niatiiijr  thciii  witli  coi'kereI-i>njdiieinif  males  for 
the  purpose  of  obtaining  exhildtioii  eo<;ken'is.  This  is  what  is  known 
as  double  mating. 

For  tlie  produetion  of  pullets  under  this  method,  .select  females  of  jK^r- 
feet  Standard  color,  in  Inirringaud  iinderhurriu|r;  he  careful  as  to  clear, 
clean-cut  l»arring  that  is  absolutely  [KM^feet  in  all  respects,  so  far  as 
it  is  possil>le  to  obt^iiu  it;  pay  striet  attention  to  tin*  tine,  close  biirriii^ 
in  the  neck;  see  that  this  is  really  and  properly  barred  and  not  markt-d 
with  Ijroken  or  V-shaped  lines.  Also  look  well  to  the  tuiL  flight,  and 
secondary  feathers.  Spare  no  pains  in  selecting  the  breeding  females, 
tftking  oi dy  sueli  as  will  s^itisfy  thoroughly  your  desire  were  the  same 
condition  of  pluuiage  inherited  hy  their  future  chieks. 

With  sm4i  females  place  a  male  of  considerably  lighter  color  than 
they  aro.  Some  use  very  thin-colored  males.  These  very  light- col- 
ored males  with  such  females  as  are  above  described  will  produce 
light-colored  pullets.  Others  take  what  might  lie  called  a  medium 
shade  and  gain  the  mt*diuni  color  in  females.  The  shade  in  this  way 
can  be  partially guidt^d  in  your  pullets.  The  fact  to  he  borne  in  mind 
is  that  with  such  females  the  lighter  iu  color  the  male  used  the  lightiM' 
the  pullets  will  be.  No  matter  what  shade  of  color  is  preferred,  let  it 
be  remeiuhered  that  the  male  used  for  prtKlucing  pullets  must  be 
lighter  in  shade  than  his  mates  and  that  his  liarring  must  be  as  near 
ttj  perfection  as  jx>ssible,  He  umst  be  well  l)arreil  to  the  skin  and  free 
from  all  tendency  toward  white  undercolor  tn  back.  When  success* 
in  producing  high-class  exhiliition  females  is  attained  and  a  line  estab- 
lished that  will  produce  tliem  year  after  year,  the  males  from  these 
matiugs  are  most  valuable  as  pullet  breeders. 

IWITBLK   MATIXr.    FOR   t"01"KEREL«. 

For  producing  males  that  will  win  in  strong  competition,  select  fine 
large  females  in  shades  of  t^olfjr  considerably  darker  than  Standard 
coloiv  These  fenndes  must  bi^  entirely  free  from  any  bad  coloi*. 
They  must  have  tiiie,  rlose,  regular  barring,  running  to  the  skin.  It 
is  quite  useless  to  hoiKi  to  produce  goc»d  males,  or  in  fact  good  fowls 
of  m\y  kind,  from  inf<*rior  females.  Better  by  far  to  give  all  tlie  time 
and  attention  to  one  pair  ur  ivh)  of  mil  meritorious  specimens  than  to 
hope  for  success  that  can  never  come  from  inferior  stock. 
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Aft**r  selecting  these  darker-t'olnriHl  t'innalps*  pliioe  with  tbi*ii]  th** 
tinpi^t  mah*  jxiHsihli*  to  obtain  -ojifMif  jM-rftH't  Stniiilurd  rtiior,  iniirkitig, 
and  uiidortolor.  The  nearer  he  comes  to  i>erfi3ction  in  every  section, 
the  liottiM-  will  }*v  h\s  sons. 

In  all  thes*^  mutintri^,  th*^  barring  nniHt  lie  of  ,stmi^ht»  narrow  type; 
they  niiist  he  triif  and  distinrt  in  all  thiv^pechiioim  used:  t)ie  light-eol- 
nred  males  must  lye  as  true  in  this  respet^t  as  the  darkest  female.  Kaeh 
and  ev*M'y  sptHniuen  tuiist  conform  t^iall  the  demands  of  the  Standard, 
as  well  Hs  to  the  style  and  maimer  of  harrintf. 


GENERAL    HEMAStJ^ 


No  fowl  of  an}"  kind  that  is  not  true  to  its  breed  ehani*'teristics  should 
he  used  as  a  lu'eeder.  The  tirst  requisite  to  be  considered  in  welectin^ 
either  a  male  oi*  a  female  for  these  matin^s  is  to  have  pre^^nt  in  eji4  h 
spet^imen  a  trte  Plymouth  Roi'k  tVu'iu  of  tin*  liii»'hest  deurree.  It  should 
always  l>e  borne  in  miud  that  the  male  larg^idy  intluenee^  o<dor^  while 
the  female  gives  the  siise  and  ^^eneral  ftvrmation,  A  breeder  that  hns 
a  poor  romb  ur  deformity  of  any  kind  should  never  Iw  us**d,  and  the 
strictest  attention  to  pni[K'r  color  of  eye,  ear  lobe,  tn^ak,  leg's,  and  f4>e,H 
should  be  given.  By  f*dlt>wing  closely  these  suggc-stions  and  s**lecting, 
when  it  is  possilile,  siK'ciinens  that  have  been  bred  in  line  for  years 
for  maleji  or  females,  as  the  cast*  may  bt\  success  in  producing  high- 
class  Barred  Plymouth  Kocks  should  lie  attiiined. 


WIUTE    !*LVMOlTH    KOCKS. 

The  White  Plymcaith  Rucks  are  (so-called)  sports  from  the  Barred 
variety.  There  are  two  causes  found  for  such  a  variation  in  tht*  for- 
mation of  the  breed — tirst,  the  Black  »Iava  was  part  of  the  original 
foundation stt>ck,  and  all  solitl  black  t\nvls  are  apt  <*ccasionally  to  throw 
white  chicks;  and,  second,  the  cross  of  the  white  Asiatic  fowd,  for  the 
purpose  of  eidar^ing  the  size,  clearing  the  plumage,  ami  incn«a$in|r 
the  size  ui  their  egt^^s,  might  Ik*  expected  occasionally  tt»  crop  out  in 
the  offspring.  It  is  not  surprising,  therefore,  that  white  fowls  have 
been  occasionally  produ(!e<l;  the  greatt»st  stir|jrise  in  their  appearance 
is  their  good  Plymouth  liock  form. 

THKIR  ORJOTN. 

Alx)ut  1875  or  1876  Mr.  Osctir  R  Frost,  of  Monmouth,  Me.,  had 

iiatched  from  eggs  laid  by  Barred  Plymouth  Rocks  some  white  chicks 
that  grew  to  he  good  Plymouth  Rocks  in  shapi\  but  white  in  color* 
These  are  said  to  have  l>een  the  first  that  were  ever  mentioned  up  to 
that  time  as  having  made  an  appearance.  As  soon  as  it  was  admitted 
that  such  was  the  case,  others  through  the  country  claimed  to  have  had 
the  same  ex|K*rience  in  their  flocks.  In  almost  cverv  case  they  seemi**! 
to  come  from  either  the  Essex  or  the  Drake  strain  of  birds. 


FIGHTKENTH     AlfNI^AL    KEPl^RT. 


Tlie  initrii)!iinr  iif  \\\\n\  vv.is  kjiuwn  :is  Llif  Es,s4»x  stniiii  of  Barri'd 
Piymnutb  R(K*ks  r'laiiii>>  t*>  lune  rrn>si'<i  into  his  Hock  ii  fi>wl '^iillrd  tin* 
Whiti^  liirmiittihuiiL  It  is  rhniiu'd  by  stHiir'  that  this^is  tht*  tnii'  ri-'fLsuii 
fur  this  stmiii  protlueini^  white  fowls.  There  was  considenible  activity 
hi  nil  *'tiort  hy  tht^so  wlin  dislikeil  tlir  idea  of  allowing'-  a  white  fowl  to 
lie  ealleil  a  Plyujoutli  Ro<*k  tt)  have  theiu  named  Binuini^^iams,  Imt  the 
satisfactory  establishment  of  their  descent  from  the  Plymouth  Rtxrks, 
tlu*  evidence  that  they  n^prndiiced  their  tjualitics,  and  th<'  preseneiMjf 
as  ij^ond  form  ils  could  be  shtiwii  in  the  lUrred  variety,  si^cured  to  tht^jn 
their  right  to  the  family  name. 

When  we  speak  tjf  this  variety  as  asp<>rt  from  the  Barre<l  Plymouth 
Rocks,  we  mean  that  ejt^^ur.s  laid  by  tlie  Barred  \  ariety  i>roduce(i  tln\se 
wiiitc  spe<*iintvns,  and  that  this  was  eiinply  the  reapi><mr!inee(jf  ancestral 
characters  throuiifh  the  action  of  w^ell-known  laws  of  heredity.  It  is 
assi'rted  that  it  is  not  an  unusual  occurrence  for  some  lot^  of  Barred 
Plymouth  R*>cks  to  produce  solid,  or  almost  8olid,  black  fowls*  This 
also  luight  be  expected,  sirjce  ther*'  were  Idaek  as  well  as  white  breeds 
uscfl  for  foundation  stoek. 

When  solid  black  fowls  produce  pure  whit*^  otfspritj^.  these  are 
called  albinos.  rius  is  looked  upon  as  si  weakness  in  color  i>f  the 
parent  !)irds.  Hut  when  any  tuaile  breed  shows  a  tendency  to  '* throw 
back"  to  any  one  of  itsancestc»rs  it  is  called  a  reversionary  tendency,  or 
the^oin^  back  to  an  ancestor.  In  this  case  the  whiti*  speeiuuMj  took 
the  color  of  one  uf  its  ant^est^u's  and  held  io  the  shape  of  its  immediatL' 
familv. 


<'<>Li>R    t<»N[*IT10\'8. 


We  nuist  not  have  the  iuipre.ssion  that  the  tii*stof  these  white  sjwrts 
had  good  clear  color,  for  they  had  not.  It  took  several  year?*  of  gi*eat 
care  in  matintr  to  g-ct  them  started  toward  breetlin^  trui*.  This,  how 
ever,  is  n<»t  rcinnikablc,  sinre  our  very  oldest  known  breeds  will  not 
breed  absolutely  trui*  ut  all  timt's.  A  new  variety  x'ould  not  be  exiJeeted 
to  do  better  than  th<isc  whirh  havi^  lu^rn  <'are fully  selected  for  many 
years. 

As  the  msultof  [latience,  skill,  and  good  judgment  we  now  have  the 
White  Plymouth  Rock,  whieh  is  of  as  i^ood  form  as  can  be  found  in 
the  Barred  variety.  They  fully  cfjual  them  in  size,  and  their  color  is 
a8  pure  white  as  Is  seen  on  any  fowl.  Many  of  them  are  pure  white 
in  plumat^^c,  with  lH?aks,  shanks,  and  feet  of  beautiful  oran^n*  yrllow, 
giving  the  combination  of  color  so  jKjpular  in  this  country. 

PttOPBR   MATINOS, 

As  stated  before,  all  Plymouth  Rocks,  no  matter  of  what  variety- 
color  they  may  be.  must  have  the  same  shape.  There  is  but  the  one 
true  Plymouth  Rock  shape.  An  effort  has  been  made  to  state  plainly 
in  previous*  imges  just  what  this  should  be,  and  the  lirst  and  most  essen- 
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tiul  n*f|iint'miMU  ts  ftinl  nil  s]MH'iin(M»s  ul'  thr  wliih*  ^;u  h  (\  tl 
iLHed  fur  bivedijig  shall  \yv  nuM-i  purffct  irj  I*U  ninutli  Utx-k  ^Imjn^  A^ 
thei^e  are  f>ut  two  conditions  of  qimlity  to  hr  ronsidercd— fjcwHl  ^ImiM* 
and  port*  color — it  is  of  the  ofreiit^st  importance  to  have  thoni  lK>tb 
nwir  perfection  as  possible. 

Fine  large  specimens  of  most  perfect  Plymouth  Roi'k  *ihiii>e  whi^h 
are  pure  white  in  i'olor,  and  whose  hefid,  comU,  and  eyes  an*  rij^lil  up 
tfi  Standunl  demands,  are  the  only  kind  worth  consideration  for  Uret^d- 
m^  purixjscs.  With  these  they  must  also  have  gotid,  richly  eolaivd, 
yellow  beak,  shanks,  and  feet.  It  is  simply  folly  to  hope  to  produce 
good  high-class  show  specimens  from  under-sized,  ill-shaped,  ptior- 
colored  specimens.  If  simply  handlintr  them  for  eg^s,  8elect  the  bc^t 
Qgg  producers  and  keep  them;  Imt  if  hreedininf  for  exliihition,  do  not 
waste  time  trying'  to  syetn^ed  with  evetj  fair  ♦juality.  To  succeed  it  ia 
iiece^sarv  trj  have  the  vcrv  hest. 


WaiTR    AH   A   (X)IX)R. 


The  pure  white  plumage  of  a  fowl  Ls  cpiite  as  difficult  to  ohtain  in 
perfection  as  any  of  tlie  variety  colors:  yellowish  or  creamy  tints*  alno 
hiaek  specks,  will  show  in  the  feathers  of  the  very  lie^t  strains.  Often 
wheji  the  surface  jihuuage  appears  white,  the  undercolor  will  show  the 
creamy  tint.  This  discoloriitioTi  is  often  prevalent  in  the  ijuills  of  the 
wings  and  tail  feathers,  also  in  the  hack  just  in  front  of  the  tail  Tlu* 
ptesence  of  the  creamy  or  yellow  tint  tlestroys  a  sjMX'imen  for  eitht*r 
breeding  or  exhibition  purposes, 

Whitf^  fowls  thai  have  this  yellowish  (*ast  in  plumage  are  ue$ua]|y 
the  mcjst  vigorous  of  the  tlock,  while  those  tliat  are  abs^dutely  pure 
white  are  often  rather  delicate  as  ct»m pared  with  the  othtti*M.  U  [» 
frequently  the  eiise  that  sprinklings  of  black  will  be  found  in  parU*  <»f 
the  plumage  of  the  whitest  spi^citnens.  These  small  spots  of  tduck 
look  like  sprinklings  of  pepper  on  some  of  the  feathers.  This  niii^j 
Usually  shows  itself  in  wing  Hights  or  on  Imck  plumage.  At  tini^ 
8olid  black  feathers  will  show  themselves;  usually  they  crop  oul  on 
the  liack  or  on  the  Injily  just  under  the  wing  bow. 

When  selecting  breeders  for  market  purp<ise^♦  for  l)otb  eggs  and 
market  ^loultry,  the  largest  ajtd  most  vigorous  specimens,  without 
regard  t<i  yellowish  cast  in  plumage,  should  fie  selecU*d*  Sisse, 
strength,  and  constitution  sluadd  be  the  lirst  ctinsiderHtion  for  pro* 
dueing  stock  for  eggs^  bndlers.  atid  nnirket  |ioultry.  But  wbi*a 
sele(*ting  fiU'  production  of  exhiljitiou  spec*im*^ns  use  only  those  that 
are  absolut4dy  whit*'  to  the  skin,  incbiding  c[uill  feathers. 

iivrr  rLYMouTU  uckks. 

The  whole  frat4>rnity  of  poidtry  fanciers  thought  the  advent  of  tb#» 
new  white  vurietien  nmrked  the  full  tide  of  success  with  fowls;  Uut 


when  Uu*  turts  a>  to  nrw  \ni\\  hrrrds  slmnr  ujjou  us,  uII  inten'stt'd  in 
funcy  fuwJs,  t(r  II  t^miliM'  dt  It'ss  I'xirnt,  wi-nt,  as  ini^^ht  Im*  suiiL  c«»lMr 
nmd.  Even  to  tins  day  im'ii  will  uri^^iK^  the  tun'stinn  us  to  I  ho  shinlf* 
of  i»olDi%  and  present  as  sauiplcw  of  tiiie  liuH'  L-olor  .specinienH  mnt^in^ 
frnni  lonion  yollow  to  siuiff  brnwn,  some  one  c^allin^'  eaeli  shade  the 
piujprr  eolor 

It  is  acknowledged  that  there  htive  \H^ei\  two  onVinal  strains  of  the. 
Butr  Plyioouth  Roeks— the  one  eiillt^d  ihr  Wilsuu  strain,  tlie  other  tlie 
Full  Kiver  strain*  The  Wilson  straiii  (originated  with  Mr.  rJ.  D. 
Wilson,  of  W'oree«ter,  M.  Y*,  fn»ni  Hiiif  Cochins  and  Light  Bnihrna^s. 
The  Full  River  strain  was  produced  l*y  Mr.  R.  (i.  iintlington.  Ih\ 
A  Id  rich,  and  other.s,  at  Full  River,  Mass.,  by  eroasiug  RheKle  Island 
Reds  and  White  Ft y mouth  Rot*ks;  also  from  .selected  Rhode  Island 
Reds  that  had  fairly  good  Plyniouth  Rock  shape  and  ^)yfl'  color.  The 
Rhfjde  Island  Reds  selected  for  this  purpose  had  more  or  less  Fly  mouth 
Rock  blood  in  their  veins. 

These  early  productions  had  lihu/k  tails,  dark  tlights.  utmost  red 
body  color,  and  very  red  wing  bows.  The  Wilson  strair^  had  th**  I  Mat- 
ter size  and  color;  the  Fall  River  stmin  better  form.  Fruin  the  union 
of  the  tw{\  those  interested  have  pro(Uu*ed  a  fowl  tliut  has  tin*  true 
breed  characteristics,  also  good  size  and  culoi'.  Few  varieties  have 
advanced  so  fast  as  these  in  real  quality  of  both  form  and  feather* 

It  is  not  unusual  to  see  male  birds  of  true  r<dor.  thrcmgh  and 
through,  while  in  femuh^s  true  color  is  so  common  as  to  l>e  practt<'ully 
estublished:  yet  in  some  cases  the  color  is  thin  and  washy,  and  in 
others  tiHJ  deep  or  too  red*  But  evetj  with  these  fanlts  tht^lr  handlers 
havr  shown  great  skill  in  bringing  them  to  th^'ir  present  condition  in 
so  few  years,  notwithstanding  an  undercurrent  of  hereditary  forc*e« 
tending  toward  many  shapes  and  colors  whirh  eunie  through  their 
original  make-up. 

It  can  not  be  too  strongly  emphasized  that  all  Flymouth  Rocks  must 
have  the  same  shajje,  foi"m,  and  breed  charat^teristics.  That  the  shape 
makes  the  breed  is  ever  true,  while  color  is  simply  the  emblem  of  the 
variety.  In  all  solid-colored  fowls  we  have  the  right  to  hope  for  l>etter 
form  than  in  particobu'ed  c)ue^.  For  this  reason  we  should  expect  the 
most  perft 4't  Flvuiouth  Rocks  in  this  variety* 

In  mating  these  fowls  for  producing  the  highest-class  specimen.*^, 
tirst  of  ull  selci^t  gCH>d  size,  vigor,  and  Flymouth  Rock  shape,  always 
looking  well  to  the  quality  of  comb,  eyes,  wattle>,  ear  lobes,  l)eak, 
shanks,  and  feet.  In  addition,  have  good  even  color  as  described 
below, 

BLTFP  1<ILL»R    ANl*    HOW    rRUiaiCBD. 


The  Standard  calls  for  one  even  shade  of  a  true  golden  buff  through- 
out. This  is  a  most  simple  propositioji  that  tells  us  in  tht*  plainest 
poss  i  b le  1  a n g uage  t  iia  t  a  11  b u  11  U  >  \\  1  s  m  ust  be  a  t r ue  bu  tt  o f  gold e j  i  h  ue ; 
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nut  IriiiDH  hurt*,  nor  rrddisli  huff;  nt'lther  shull  it  Uv  n»tMis[i  li!'u\sri 
>nuH  hrcrwru  hut  true  and  sinipli^  *'«^<»ltl4Mi  Imir''  which  ainiri»aclio4*  a 
ti'iii*-eoh»re(i  *"hainois  skin  ur  one  of  our  Ainericiiii  (yelhnv)  ^old  coins!. 

With  hut!  fowls,  moiv  than  those  of  any  nthor  color,  thii'  groutc.Ht 
atU'ution  nnist  \h:  \m'u\  to  the  rulor  of  thv  iruile.  It  is  almost  a  hojH»- 
Ie8t<  task  to  try  to  prodiu-e  good  true-colored  butf  chicks  ftxmi  jKKirly 
or  thin-colored  males.  The  color  of  the  male  that  18  to  \yv  used  for  u 
lireediiig  fowl  should  be  very  true  and  even — neither  thin  nor  ticked* 
The  color  should  l>e  tilled  in  very  clos^dy  and  dense,  so  a^  to  iimke  a 
strong,  solid,  true  surfai*e  color  that  should  he  wvll  su.itained  by  under- 
color to  the  skin,  a  shade  or  two  lighter  than  surface  color,  but  jttst 
a8  true. 

It  is  erroneous  to  give  undue  credit  for  color  <]ualities  to  tin-  lOm* 
t*olored  s|>i%nmens  whieli  are  so  weak  in  color  as  to  h>ok  like  a  faded- 
out  leuKjn  color,  and  so  thin  iis  to  alh»w  the  white  undercolor  (which 
is  usual  in  such  Hpecimens)  to  show  through.  Such  is  not  buff  colon 
It  has  no  more  right  to  be  called  true  Statjdiird  Imtf  tlian  has  the  red 
or  snu If- brown  shades. 

After  selecting  a  true-colored  male  that  has  the  same  i*vcn  ?vhade1 
of  butf  all  over-  allowing  for  the  glossy  tinisli  of  neck  and  u(>|>iT ' 
portions  of  tody,  incliHling  wings,  which  must  Ije  of  the  »aniB  ev^ti 
shade — mate  hhu  with  tlie  very  truest  colored  ft'Uiales  that  it  is  jvi ^ 
sible  to  ol»tain.  Always  follow  this  ride  if  jxjssifde:  Have  the  females 
of  the  true  golden  hue  of  butf  as  rolled  for  in  the  Standard,  wbile  the 
color  of  the  male's  breast  }>luuiage  sliould  be  one  or  two  shades  deepi^r 
in  color  tlian  the  breast  of  the  females. 

Never  mate  deep  red-colored  specimens  with  jmler  lemou -colored 
ones.  This  will  bring  mixed  or  mossy  surface  color.  The  way  to 
establish  good,  lasting  Initl'  color  of  the  proper  shade  is  to  mate  good, 
true  butr  colors  together  year  after  year  till  this  color  is  thoroughly 
establishi*d  in  the  blood,  when  it  can  be  depcntled  upon  to  reproduce 
itself. 

The  most  constant  defec t>t  in  the  butf  ccdor  are  the  red  that  conies 
on  the  wing  lxm%  the  black  that  comes  on  the  tail  and  wing,  and  the 
white  that  comes  in  the  tail,  wings,  and  undercolor.  Some  one  of  these 
is  always  present.  A  surplus  of  black  seenis  to  drive  the  others  out, 
Yeai*s  of  expei*ience  have  taught  those  who  have  bred  butf  fowls  tlmt 
it  is  a  go(xl  plan  to  confine  the  black  to  the  tail  feathers  and  to  hcdd 
just  a  little  of  it  hidden  away  in  the  main  tail  plumage.  Thi^  can  fje 
done,  and  it  helps  to  foi'tify  against  th**  w^hite.  All  specimens  Imving 
the  red  wing  Ijows  should  be  discarded  and  used  simply  as  market 
poultry. 

KACLTH  Tt>   AVOID. 

By  all  me^ns  keep  your  Plymouth  Rock^  up  in  siise.  Have  them 
look  their  charac*ter.     A  small-looking  specimen  which  is  so  fat  bh  Ui 
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piiss  inush*r  untirr  wrii^ht  tiriiiuuds  is  ^iUiiply  h  Urn\  \\\'v\ir\\i  suniW  liird. 
Breed  tlji'ijj  t4)  ^oml  sv/ak  Havf  tJieni  lor^k  to  lie  full-sizt'd  llyiocmtlj 
RtM'ks.  It  is  tht^  giMKl,  tini^^oniililr'  i<VAv  that  is  nri'tltHl  —  not  oveifitt, 
«o  as  to  weigh  io  at  Standard  wei^^hts.  Poor  (oiiil>s  nrv  entirely  too 
prevalent.  Pay  more  attention  to  all  liend  portions,  for  they  eount 
liirj^ely  for  <*r  ag^ainst  tlie  speeitnen.  All  fnni>  should  have  trood, 
bright,  rieh'coloi'ed  eyes.  Nothing  detraets  more  from  their  beauty 
than  poor  shape  or  |>oor  e<jlor  of  eyes.  Stamp  out  the  tendenev  to 
feathers  cm  shanks  or  between  tire  toes.  Ik*strny  these  by  sending  all 
that  whow  the  slight^^st  tendenev  to  this  defeet  to  market  as  poultry. 
The  Rliode  Island  c^ross  still  shows  its  presence  by  marking  soiue  of 
the  baekle  blathers  with  bhirk,  W'ateh  for  this  eontinually  and  get 
rid  of  it.  KiM'p  rlear  of  all  urti^venness  la  t*olor  and  do  not  allo>v  the 
eolfjr  to  run  thin  and  light  in  sliade:  at  tin'  same  time  avoid  the  deep 
dark  sliadi-s  that  properly  iK'long  ti>  the  RhtKle  Island  Reds,  Select 
the  true-shaped,  true-c*olored  speeimens  nnd  hold  to  them  and  breed 
for  better  results,  thus  Imilditig  true  and  well  as  tl»e  stock  advances 
closer  and  closer  to  the  line  of  pei-feetion. 


"riiK  PKA-('<»Miu:o  \AHiF/nf. 

One  of  thi*  results  of  the  many  additions  of  new  Idood  used  for 
improving  the  Barred  Plymonth  Hock  is  a  Imrred  fowl  with  the  Pea^ 
or  Brahnai,  comb,  Su(4i  s|M*cina^ns  came  from  true  Plymouth  KocK 
matint»s,  and  were  fostered  hy  8e^'eral  who  believed  the  style  of  eomfc 
to  be  of  advantage.  As  to  their  origin,  the  words  of  Mr.  H.  S.  Bab- 
cock,  who,  more  than  any  t)tlier  person,  should  have  the  credit  of  tbeii 
origin,  are  t| noted.     Ht^  writes: 

In  searching  for  its  origin  the  writer haa  received  hnntlreilH*  <'f  lcuerfl^ihr*\vin|^  that 
in  various  flocks,  at  Honclry  times  and  in  divui-*^  places,  IVa-rMOitH^d  r|ii(keri.«  have 
appeared,  the  parent*^  l>eing  Hingle-L-onibed  thuron>fht>red  Plymouth  Hutks.  Theae 
frjwlff  were  8«>  kept  that  a  rrof^s  was  iniiMUHHihle,  in  8«iiJir  riit*eH  beioj^  the  urdy  variety 
upon  the  place  *ir  in  the  iairmHliate  vidnity.  The  tei^tiinuny  wa.s  niniply  overwhelm- 
ing in  favor  of  the  a^^rtion  that  the  Pt^a-t'omljed  bird»  were  jast  klu  pure  in  hlr>od  aa 
the  sin^le-coiiibed  oney,  and  hence  they  were  regarde<i  im  a  *'»p<>rt''  of  the  Hngle- 
eomlxHl  Plymouth  Rtwk}*,  A  '^ttjjort*'  they  have  be«*u  chilled,  ancl  perViapis  justly, 
though  thert^  ap(>eiin<  a  |M*sHibility  of  coiiaidering  iheui  a  rtncr^ion,  fur  it  a[ijH'iirrt 
from  fiHiwidiTahlt*  teiitiuinny  that  the  single-cnrul>e<[  Barrisl  F*lyniouth  Kwkt?  had  in 
t!ieir  veint*  a  decidedly  mixed  bliMiKl.  For  exmnple,  Mr.  L  K.  Felch  declared  in  an 
article  written  ahout  the  time  the  IVa-CVimhtsI  Barred  Fly  mouth  HiK-k  \\h^  itdmitted 
to  the  Standard  tlmt  a  eertidii  breetler  of  t<iof;lt'-cr*mh*Ml  I5arred  Plymouth  Ki>ckp, 
acting  upon  hit*  advit-e,  ba<l  bred  into  hipi  sftrain  tlie  blooii  c»f  the  Light  Brahma,  and 
that  when  tije  Light  Brahma  blood  had  l«^e^  reiluce*!  t<i  one-eightht  the  re-suiting 
t)irde  were  winners.  Again,  a  pr(»Jinnent  ljree<ier  of  Ilarreti  Plymouth  Rocks  tfjld  the 
writer  that  he  had  personally  cro«sed  into  the  original  Eseex  Entrain  a  Black-red  Pit 
Game,  in  order  to  give  more  vivacity  tf»  the  fowln,  and  then  had  ltre<l  out  the  strictly 
Game  characterise! ies.  It  vva.a  also  learned  that  another  prominent  early  t^traia  had 
in  its  compcjsition  the  hlood  oi  the  Dark  Brahma^  aiitl  it  is  well  known  that  the 
Black  Java  at»ed  in  ttie  makiag  of  ttie  iuiginal  Plymouth  Kock^  waa  an  Aaiatic  fowV^ 
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tiiiJ  :i\\  AmiuIh'  {tn\y  have  n  u-udvuvy  In  i>rrHlm'e  jK^rt  cuuil».^.  hiiu«tniu^h 
Urahiifii^  Li^flif  iiinl  Dark,  iiri*  jH»aHMijjil»o(l  fowls,  nn*l  ai?  Pit  <ijune>*  junkIuci'  nil 
[naruii^r  i«f  toinhi^  t<in^li^,  ro^H'.  n\iU.  sira\v^>em ,  aii<l  jn^a— »»»il  as  all  Aj^ialict*  h«vt*  a 
k^iitlrdty  tijuanl  tlu"  itnultirtion  of  the  i>ea  c^iiub,  it  in  |>4f;«<jhk'  that  tli**  mnib  ujMin 
the  Plvmouth  Hook  iji*Uu\  not  to  njKirtiii^',  wliirl)  ni^Hiit*  iho  pnHlnotion  of  an  i^ntirely 
iiew  charftti*?r,  one  not  p<j«st"f^K»<l  by  any  a»j('t?**t<>r,  hut  to  n*vt*f><ioti,  iri  thw  Inittani^e 
a^ecting  the  comb  only  of  the*  fowlw.  But  to  one  or  the  either  t*au9e  (either  U>  «ipfitt- 
in\i  or  reversiou )  t\w  pea  I'omh  of  tlie  PlyniotUh  Roi'k  nnint  l»e  relernxl,  (or  no  iram**- 
ijiate  iToHH  for  il8  prothiction  ua**  ever  made.  The  Pea-Conjljetl  Plymouth  Ho4*k  in 
at*  pure  in  blomi  a^  IXs  wngle-crvinlx'il  anrcstor;  it  is  a  Plyitionth  Rock  and  nothiui^ 
eW. 

Itt  UirOilin^*'  it  presents  exac^tly  the  same  probleni  tlmt  the  .single-- 
i'r)nilH*d  viirietirs  jj resent — nirefiil  niatino"  for  rolor  imd  the  preserva- 
tion of  the  trih^  PlyiiKOith   Hork  type.      In  the  burred  birdn  tlje  color 


Flo*  219v— Head  o(  ^ea<k)Uitj  Barred  PlyinoutU  Kov\t  iiiiilr'. 

proljlem  i??  a  difficult  otie,  but  not  beyond  I  be  skill  of  a  gtxyd  breeder. 
In  thi.s  variety  tbe  color  dnnuad  wils  not  foreed  by  (competition  tio  the ' 
same  high  liiiiit.     For  thi^  rea^^on  good  nhow  «jK»€inieni>  wer*?  produced 
from  tlie  jsin^rlf-matin^  sy>tem.     If  8till  popular  at  this  time,  it  would 
be  n(T(\s.sury  to  use  Uie  other  synteni  to  keep  to  the  pn^^enl  demand. 

This  variety  never  became  popular  as  a  fancy  fowl,  but  was  qutt« 
extensively  kept  for  ''j^rgs  and  dressed-pnultrv  purp^jse?**  until  finally 
it  \\i%s  admitted  that  they  were  far  lietter  raleidat4*d  fur  utility  ttiun 
for  i*xhihition.  This  condition  caused  them  to  be  dropj:>ed  fn>m  the 
list  of  Standard  fowls,  and  at  the  pret^ent  time  they  are  seldom  seen 
out>!ide  the  tontines  of  poultry  farms,  where  they  are  nutrh  valued  ff>r 
their  eontiiiual  ejrg  yield  and  quick  growth  for  broilers  and  market 
poultry. 
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BKEED8   ALLIED   TC»   THE    I'LYMtHTll    UOCKS. 
THE   .1ERHKV    SLUR. 

Jersey  Blue?^  are  uieiitioned  a^  mmmg  the  vory  earliest  produrtions 
of  Aiueriettn  fowls.  They  wt^re  named  nfter  I  he  State  from  whieh 
tht'y  originated,  aud  became  popular  on  ae(*<>unt  of  their  prolitie  egg 
yiekL  Earl)'  reeord.s  tell  U8  that  th«*y  are  the  result  of  a  (*ross  between 
the  (ireat  Malay  and  some  one  of  our  other  breeds  (name  unknowTj), 
and  that  the  product  was  a  mther  long-legged  fowl,  neither  valued  as 
an  egg  j>roducer  nur  a.s  a  gowl  market  fowL  No  doubt  this  original 
eroi*s  frtjni   the  \bilay  had  the  long  legn  and  inferior  egg  capacity. 


Ftu.  220,— I'^t'nthcnM  »*{  .lorficy  Bliiu  nmic.    A,  iAl\\  B,  breast;  C\  kmcklc,  I),  sftcldle. 

both  of  whieh  belong  to  the  Malay  family.     Wh}'  such  a  cross  should 
be  inferior  as  table  ^M>ultry  can  be  Recounted  for  only  on  the  ground 

4>f  pnor  eari*  or  fjcrhaps  a  Spanish  <'ross. 

The  Great  Malay  of  early  day  did  not  have  the  beautiful  blaek-nnl 
colors*  of  the  present,  nor  were  they  the  equal  in  many  ways  of  nuj* 
present  ty])e.  As  described  in  their  advent,  the  Jersey  Blues  were 
large -sized  long-legg-ed  fowls,  of  a  bluish  cast  in  plumage,  weighing, 
when  full  grown,  from  12  to  16  pounds  per  pair.  All  these  facts  point 
to  a  Malay  i-rossed  with  rilhi^r  Black  Spanish  fir  Java. 

Blue  fowlN,  frcjui  all  time,  have  coujc  as  the  result  of  manv  erusses% 
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Dtirk  Hmhmiisi  I'ro.ssed  with  Blark  Spariislu  Minorca  ernsscks.  and  piir^ 
white  and  pure  black  fowls,  all  have  produced  fiiwU  havinj^  blue  irolar 
in  plumage.  The  entire  make-up  of  the  Jersey  Blue  is  similar  to  that 
<jf  the  Andalusiiuu  which  is  t»f  Spanish  oi'igin.  and  no  doubt  the  r*»sii1t 
of  crossing  a  Bhick  and  White  Spanish  fowl,  i*r  perhaps  two  bhick 
fowls  of  different  breeds,  as  it  is  a  well-established  fact  that  either 
cross  may  produce  a  bbic  specimen. 

The  present  form  and  color  of  the  Jersey  Blue  would  mther  ineltne 
one  to  believe  that  they  are  the  result  of  an  Asiatic- Java  cross.  The 
absenrr  of  the  white  car  lotie  nhuts  out  the  proljability  of  a  Spanisb 


Fig.  221.-Fi!ttther8(if  Jemey  Blue  female.    A,  neek:  H,  iMtik;  r,  htvtusL 

cross,  while  their  lar^e,  he^ivy  bodies  and  nnderformation  rei^julile 
thi"  Asiatic  family.  They  have  dark  eyes,  sin^'le  coml»j^,  red  earlohi'.s, 
and  smooth  legs.  The  color  of  body  jjlunrnge  <»f  the  malt*  in  slaty  blue. 
each  feather  being  lacked  nimut  the  edge  with  a  darker  col<»r;  top  plum- 
age,  including  neck,  back,  saddle,  and  wings,  ii  UKctallic  bkie-blm^k; 
main  tail  feathers  should  be  bin*'  ur  l»hti^h  Mack:  beak,  legs,  and  t*K*s 
of  both  male  and  feniule  dark  <m'  slate  i-ohir* 

The  female  should  be  slaty  blue  in  I'olor  all  t»v*er*  each  feather  Indnj^ 
accd  urniunl  the  cdgi*  with  a  darker  shade  (etilor  and  lat  itig  like  that  of 
the  Andalusian);  the  ne<^k  somewlial  darker  than  Inwly  color;  they  are 
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of  ^ood  i*izc,  dvv\i  sirid  fvill  in  breast  and  txdy;  not  loiig"  in  legs,  rather 
U(*^iv^^  T\u*y  \mn\uce  un  iiveruge  ntiinher  of  og^,s  that  are  of  a  brown 
color  (indiiiiting  that  tbey  ate  not  of  Spanish  origin),  niediiun  in  .size, 
g(»od,  rieh  flavor.  In  fart,  they  are  the  counterpart  of  the  Andahisian 
in  eolor  and  aetivity.  while  favoring  the  Brahma  in  size  and  shape  of 
fjody.  Even  at  this  late  day  ttjey  show  an  inelination  oeeasionally  to 
l>rodni'e  ehieks  with  some  feathei's  on  their  shanks,  siiifirostin^  their 
an(H\strv. 

The  Jersey  IMue,  like  the  Fea-t'oinhed  Plymouth  Itoek,  was  formerly 
allowed  a  plat*e  in  our  Standard,  Init  so  little  attentitm  was  paid  to  its 
iniproveitu^nt  that  it  was  thou^^ht  best  to  withdraw  it  from  a  |)osition 
amiMijf  those  <'alled  Standard  fowls  and  allowed  it  to  occupy  the  place 
which  it  so  lonif^  tilled  amnnir  the  utility  fowls. 


THE    klTliUK    LsLANlJ    RKIJ. 

Vi'w  new  \  arieties  or  breeds  cif  fowls  have  enjoyed  a  more  quickly 
jrainril  proniinimi"*^  than  has  conn:  to  thi^  present  up-to-date  Rhode 
Island  Red.  Th^y  havt^  been  f»rought  into  line  }>y  breeders  ktu>wn  as 
utility  uietK  who  claim  for  them  all  rt^[uirements  that  ^o  to  make  the 
^_fcni'rul-puriHisr  fowl.  Yet,  withal,  we  do  nr>t  think  that  their  ardfnt 
aduiirers  (daimthey  will  produce! any  jp^reater  number  of  egtrn  or  l>i»tter 
e^g's,  or  that  they  are  any  biitter  for  market  poultry  than  others  of 
tmr  many  American  varieties.  But  if  they  lack  any  quality  that  wtnild 
*^u  t(j  make  tin:'ni  as  gixnl  as  the  best,  it  has  been  successfully  hidden 
l)y  the  claims  of  superiority. 

The  Rho<i('  Island  R<^d  is  a  rrsult  of  continued  interchanging  of  male 
birds  for  new  blood  luvtil  its  present  makc-uj>  combines  about  all  the 
best  breeds  kn*»wri  to  this  country.  Among  these  arc  the  Malay  Game 
and  the  i^arly  so-i-alltHl  ShanghHi,  the  I>nminique,  Brown  Tjeghiirn, 
Brahma,  Plymontii  Roi  k,  an<l  Wyandotte.  From  time  to  time  all  of 
thei*e  hav**  hem  axbh'ti  by  one  )>reeder  or  another*  and  specimens  pro- 
duced by  these  numerous  crosses  have  \teru  exchanged  until  all  the 
extensiv  e  tlocks  of  t*gg-producing  market  poultry  throughout  the  State 
of  Rhode  Island  are  more  or  less  of  the  same  type.  The  Rhode  Island 
Ri^ds  in  the  Full  River  districts  of  Massachusetts  have  now  the  greater 
I'cputation. 

These  numerous  crosses  have  many  styles  of  combs,  forms  of  body, 
and  t^olors  of  jjlunaige.  The  farts  are  that  many  flocks  of  these  Rhode 
Island  Reds  look  like  the  Imrnyard  fowls  found  so  conuuonly  in  tiie 
West;  ixMvhaps  a  little  larger,  Imt  no  more  regular  in  color  of  plumage, 
shape  of  Inidy,  oi-  ftuni  of  comb.  Tht^  dfunind  for  solitl  red  males  with 
^food  single  rombs,  t*i  be  ust^d  in  building  up  the  nrw  Bull' Plymouth 
Rot  ks,  ]>rompted  the  breeding  of  them  to  a  definite  type  and  color. 
Sin<  e  thi'n  mor*'  vnw  and  attention  has  bi'i*n  given  to  bret-ding  in 
accordance  with  tin*  Standard  rnlt's  i>f  the  Hhtidc  Island  Red  (1nb, 
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Thr  form  of  the*  accepted  (oi'eluh-adopti»d)  Rhodo  I^^land  lieds  ftivors 
tiu'  Plyiiii>iith  Rock.  They  are  rather  longer  in  baok  ar>d  the  male  hoH 
conHidt'mtily  more  tiiil  phiiuaw;*?.  In  »\ze  they  are  mther  j^maller  than 
the  Plymouth  Roek;  in  eojistitutional  vigor  very  strong,  and,  like  iitl 
eroHM-bred  fowls,  grow  fa.st,  feather  t|iiii'kly,  and  begin  to  lay  rather 
early  for  a  large  fowL  Their  qiialitiea  are  now  fairly  well  tran.s- 
mitted  to  their  oCspring. 

Theudopte<l  shade  of  culor  for  the  true-bred  Hpeeimen  is  red  for  the 
male  and  a  modified  ishade  of  the  .s*ime  eolor  for  the  female.  They 
range  in  color  from  a  n»ddish  orange  to  the  deepest  possible  shade  of 
dark  red  for  the  male,  while  the  female.s  range  from  u  dark  Imff  to  a 
sn iitr  brown.  Ordy  a  small  percentage  of  tho.*^.  produced  can  bo 
expected  to  have  the  exact  color  of  the  parent  bird.  Thi?*  uneertHinty 
of  color  transmission,  h<»wever,  has  been  improved  ujxmi  each  yoar^ 
and  tbc^re  can  be  no  possibh*  reasoji  why  this  liird  )<haidd  not  be  tinally 
guided  into  true  brei'ding  stiains. 

They  have  -ningle  combs,  like  the  Plyiutjuth  Rock,  also  mse  combs 
like  the  Wyandotte,  and  stane  are  produced  with  the  pc»a  comb,  like 
the  Brahma.  All  these  colors  of  pbunage  and  styles  of  comb  may  be 
found  of  advantage  in  building  up  *»ne  or  more  Ui^eful  varieties  of  tbia 
new  brecrl. 


TlIK  WVANDOTTK. 
THE   ORHHNAL    WYANDOTTE, 


I 


Thr  Wyandotte  was  for  yr^ars.  Ins  fore  it  rem^hed  its  pr^jsent  per* 
feeted  state,  without  a  name.  Us  presence  was  far  from  attructivo^ 
and  its  average  tpiality  was  hardly  t!ie  eipial  of  the  common  barnyard 
fowl  »So  far  as  tln^  writer  remi^mbers,  the  first  Wyandot! e>i  wei^e 
called  *' Sebright  fochins/'  The  ret^nlt  of  investigation  wa^  convinc- 
ing that  the  Sebright  C'oehirj  was  the  product  of  the  unitm  of  a  Sebright 
Banliim  and  a  yellow  hen,  which  juight  have  l>een  a  Ojchin,  Such 
crosses  were  termed  'Miiongrels/'  While  there  wa>?i  little  attention 
paid  to  them  prior  to  187t^  unmediately  after  that  year  they  began  to 
attract  some  public  notice,  and  mention  was  made  of  thertJ  in  a  few  of 
the  MiH'k  iMjiers  of  New  York  State* 

A  lati^r  investigatiofi  has  shown  that  several  parties  in  the  >;uiir 
jsection  of  the  country  marU*  an  etl'ort  to  produce  the  St*bright  Cochin 
by  crossing  the  Sebright  with  the  Cochin.  This  fact  18  known  froin 
letters  which  passed  t)etween  those  who  made  the  experinu^nt  and  who 
interclianged  sto<'k.  the  lettei^^  having  l>een  presented  for  publication. 
The  result  of  the  tirst  accidental  cross  no  doubt  prompted  others  to 
try  the  experiment,  (/'onsi'cinently  the  original  f<nn»dation  of  what 
are  now  cidled  Wyandotte**  i^ame  as  an  actddental  product  of  an  unuHual 
union. 
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THE    AU'EPrED   THEORY. 

The  theory  of  their  origin,  as  accepted  hy  thoae  claiining  to  be 
aathority,  Is  lus  follows:  A  Mr.  John  P.  Ray,  of  Heinlork,  N*  Y.^ 
originated  a  roso-comh  fowl  by  a  cross  of  a  Sebright  Bantaui  male 
and  a  yellow  ""Chitagong,"  whii-h  he  named  SefH'ight  i'ochin«. 

Others  who  beeanie  interested  (aniong  whom  were  the  Rev.  A.  S. 
Baker  and  Mr.  Benson)  produced  the  Hiime  kind  of  fowl.  These  three 
persons  liceanie  so  interested  with  tlieii"  newly  fonried  fowls  that  one 
of  them  had  them  illuHtrated  in  the  agricultural  press  during  1872. 
As  a  result  of  the  puldieation  of  such  illustrations,  these  fowls  were 
spread  over  the  country  into  several  States,  aiul  were  advertised  in 
the  columns  of  poultry  journals  soon  after.  Thus,  by  unguided 
crosses,  was  the  foundation  of  this  wonderful  breed  begun.  Some 
carefully  planned  crosses  soon  followed,  and  the  able  breeder  began 
the  labor  of  molding  them  mio  a  set  type,  or  form,  and  of  clothing 
them  in  a  nUimage  that  should  be  distinctly  laced  about  the  edge, 

THE   WORK    OP  rO»l*LET10N. 

To  province  the  Wyandotte  was  no  inconsiderable  task*  To  bring 
the  solid  Iniff  of  the  original  cross  into  a  w^hite  centf>r  with  bla<*k  lac- 
ing was  hardly  conceived  of  at  tho  start,  as  is  proved  by  thi*  methods 
employed  hiter.  Bt)th  Silver-Simngled  Humlnirgs  and  Dark  Hndunas 
were  crossed  ujxjn  the  Sebright  Cm/hin;  Silvor-Spangk^d  Ham  burgs 
and  Buff  Cochins  were  bred  together:  and  the  bt*st  of  all  these  crosses 
merged  into  what  were  called  Kurekus;  also  Excelsiors,  Ambi'ights, 
American  Sebright><,  Cohimbias,  etc*  While  all  these  many  names 
were  applied,  as  seenn^l  U)  ijlease  thi^  fancy  of  those  working  on  tlieir 
advancement,  the  niai<jrity  of  the  fanciers  had  altout  concluded  to  rail 
them  American  Sebrights,  and  the  managers  of  the  American  Poultry 
Association,  at  their  meeting  of  1870,  were  stsked  to  accept  them  luider 
this  name.  Forturnttely  for  tlu^  breed,  their  admission  was  refused. 
This  spurred  their  admirers  to  more  extended  elf  oils,  and  so,  when 
the  time  for  their  recognition  ramt^  (1888),  they  were  a  much  improved 
breed* 

THE   NAMK  tiELBCTKU. 

The  name  Wyandotte  was  pro|XJsed  by  Mr.  Hoiidlette,  at  Worces- 
ter^ Mass.,  in  188H,  and  accepted  as  the  future  name  for  tlie  fowl.  A 
general  dissatisfaction  was  shown  all  over  the  country  at  this  choice  as 
a  name,  but  those  who  made  the  decision  should  be  praised  now  for 
their  fortunatt^  selection.  Time  has  proven  it  a  most  appropriate 
name,  and  no  one  c^^nld  wish  to  have  it  changed. 

Since  the  one  original  Wyandotte  was  named,  the  multiplication  of 

varieties  lias  made  distinguishing  titles  necessary.     We  now  have,  as 

listed  in  the  Standurfi,  the  Silver-Ijttced,  Golden-Diced.  While,  Buff, 

Black,  and  fiolden-Penciled,  or  Partridge,  varieties.     In  ad<iition  to 
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these  we  have  the  following  tiewonea  claimiDg  admission:  The  Si  Ire  r- 
Peneiled,  the  Biiff-Lacod,  mid  the  Cohinibian.  In  England  they  bave^ 
besides  these,  a  Wvaiidott**  trailed  tht*  Cuckoo  Wyandotte.  All  of 
these  varieties  will  be  mentioned  in  turn. 

EAKLV   TYPE   AND   DQLOK* 

The  original  typi^  of  the  Wyandotte  was  the  Asiatic,  and  at  the  titu'* 
of  orighi  the  Stjimlard  favorod  tht*  Cochin  type  more  than  any  oth»>iv 
If  it  were  p(Kssil>le  to  estabU.sh  the^ic  individualitiejt  of  form  or  "  breed 
characteristics "'  in  the  minds  of  all  our  poultry  people,  it  would  reeatt 
in  our  having  in  out*  poultry  as  .striking  a  resemblance  of  form  as  we 
have  in  our  .sheep,  eattle,  and  horses.  As  far  as  tbe  eye  can  reach  it 
is  jxwisible  to  diatinguish  a  flock  of  Merino  sheep  from  any  other  breed; 
the  same  is  true  of  t*attle  and  horses.  The  breed  chai^acteristics  mre 
no  stronger  in  these  animals  than  they  should  Ite  in  fowls. 

When  the  Wyandottes  were  admitted  as  a  breed  to  a  position  auiong 
our  Stanfhird-1>red  fowls  they  had  reached  a  ff^rm  and  color  which 
were  quite  distinctive.  The  males  favored  the  r>ark  Bmhma  in  form 
and  c«»lor,  the  tK)dy  color  being  quit**  like  a  well-splashed  Dark  Bnihnia. 
Thc\'  had  snio<^th  legs  of  a  smoky-yellow  shade  and  the  rose  comb. 
The  fenmles,  in  forin,  favored  our  present  Silver-Simngled  Hamburg 
females*  In  color  and  markings  they  were  cjuite  crude.  Some  h«d 
grayish  white  breasts  and  backs,  while  others  had  breasts  of  whitf! 
ticked  with  a  darker  color  and  Imcks  tnossed  with  the  gray  of  the  Dark 
Brahma. 

A  lietter  description  would  1m^  that  they  resembled  half-sized   Ihirk 

Brahmas  of  very  inferior  colur  and  having  Hamburg  comlM5  and  ^iiifNith 

shanks.     In  many  cases  the  brea^^t  feathers  of  the  male  wer©  black* 

with  a  white  stripe  through  the  center  a  little  larger  than  the  sliaft  of 

the  feather.     The  back  color  of  the  male  was  mixed  black  and  brown, 

while  in  the  female  it  was  mossed  quit^e  like  the  marking  of  a  very 

inferior  Dark  Brahma.     Such  was  the  original  Wyandotte  of  ifab  now 

much-valued  breed. 

m  Ksue  Aivn  walu 

There  was  an  increasing  demand  for  Wyandottes  thi-oughout  the 
United  States.  Anything  that  resembled  their  description  was  sent 
forth  to  fill  the  demand,  and  much  inferior  stock  was  spr^d  ahoul 
under  the  name  of  Wyandotte,  The  result  of  such  distrihutian  was  of 
temporary  injur}'  to  the  adx-ancement  of  the  breed*  Then  caiiie  the 
good  results  obtained  by  the  skillful  handling  by  ex|)orfc  breeden*.  aod 
the  several  varieties  of  W^yandottes  were  placed  in  their  prGsM»Dl  w<*ll- 
de*K?rved  position. 

Soon  after  the  original  Wyandotte  there  came  the  Golden  >4lrain» 
the  advent  of  which  made  it  nect^ssjiry  to  select  a  distingtttsfai'  le 

for  tin*  other;  thus  we  have  for  the  two  varieties  the  naiiii  r- 

I^aced  Wvandottes  and  Golden-Laccil  Wvandotte^* 
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Conditions  of  form  and  rolor  have  changed  from  time  to  time.  In 
the  Silvers  we  had  the  very  dark^  heavy  marking  whieh  almost  destro3'ed 
the  topcolor  of  the  males  and  reduced  the  white  center  in  the  plumage 
of  the  feniale  (also  on  the  breast  of  the  male)  to  almost  a  stripe  or 
small  spot.  But  in  the  Goldens  a  continued  effort  was  made  to  pre- 
serve clear  topcolor  in  the  males  and  the  open  center  of  plumage  in 
l>oth  male  and  female.  At  the  present  the  open  center,  edged  about 
like  the  plunmge  of  a  well-marked  Sebright  Bantanj,  is  desii-able. 
Some  beautiful  specimens  of  this  type  have  been  produced. 

THE    MODERN    WYANIXITTK. 

All  Wyandottes,  no  uiatter  what  color  they  may  be,  must  have  the 
same  true  Wyandotte  shape.  The  demands  of  the  Standard  are  posi- 
tive on  this  point,  and  this  rule  should  be  enforced  to  the  fullest 
extent.  Every  breed  should  be  compelled  to  conform  absolutely  to 
the  rule  that  "shape  makes  the  breed,  while  color  designates  the 
variety."  Color  simply  lilLs  the  minor  position  of  being  a  variety 
emblem,  while  true  shape  settles  beyond  cavil  the  breed  to  which  a 
specimen  belongs.  Therefore,  in  following  the  descriptions  of  tht^ 
several  varieties  of  the  Wyandotte,  the  one  true  form  must  not  be  lost 
Sight  of.  The  American  family  or  breeds  of  fowls  are  divided  into 
three  distinct  types  — the  long,  or  extended,  type  belong  to  the  Java, 
the  medium  formation,  to  the  Plymouth  Kock,  and  the  close,  compact 
form  to  the  Wyandotte.  All  these  are  shape  distinctions,  which,  if 
followed  to  the  letter  of  the  rule  in  each,  would  result  ni  far  more 
beautiful  fowls  in  all  varieties  than  can  be  while  one  variet}^  encroaches 
upon  the  special  characteristics  of  the  other, 

STANI>ARI»   FORM. 

The  head  of  the  Wyandotte,  as  viewed  from  the  side,  should  be 
rather  round;  broad  across  the  skull,  like  the  Brahma  head,  but  not 
full  or  prominent  over  the  eyes.  It  should  roundoff  in  the  rear  to  the 
juncture  with  the  neck,  and  should  have  a  low -set  rose  comb  (the  comb 
of  the  female  should  be  much  smaller  than  that  of  the  male)  oval  on 
top,  from  front  to  rear — often  spoken  of  as  a  '"rocker  comb."  The 
surface  of  the  comb  must  be  perfect— nice  even  points  all  over.  Deep 
corrugations  or  irregularities  are  undesirable.  The  spike  at  the  end 
of  tlie  (*om}»  nmstbe  quite  distinct,  but  not  so  long  as  in  the  Hamburg, 
It  should  turn  downward  at  the  end,  or  point.  In  fact,  the  whole 
comb  from  front  to  rear  should  conform  to  the  shape  of  the  head. 
Large  or  oversized  combs  must  be  avoided. 

The  neck  should  be  shoi't  and  gracefully  arched— that  of  the  female 
rather  shorter  than  that  of  the  male.  The  hackle  of  the  male  should 
be^  long,  flowing,  and  quite  aliimdant,  giving  the  very  full  app<nimn(*e 
at  shoulders.     If  the  neck  inclines  slightly  forward  it  adds  to  the  finish 
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of  both  hoad  and  neck.     A  loii^^^  i^lJai  nc?ck,  bead,  or  Itack  detrai't^  very 
nioch  f  ixini  the  good  appeantnce  of  a  specimen. 

The  deHciiption  of  l>uck,  }>reast,  body,  iiiid  fliuff  will  l»e  here  com- 
hined,  iiisU^ad  of  considering  eiu-h  separately.  The  whole  contour  of 
the  Wyandoti*^  is  short  and  connjact,  with  a  tendency  to  etu^hion  and 
fluff.  The  back  of  both  male  and  female  must  l>e  short,  broad*  and 
flat  at  the  shoulders;  the  saddle  of  the  male  broad,  full,  and  jironiinent, 
or,  as  worded  in  the  Standard,  "broad,  full,  and  rising^  with  a  eon* 
cave  sweep  to  the  tail/'  thus  forming  a  back  quite  similar  to  the  Imck 
of  the  Brahuia,  while  the  same  section  uf  the  female  should  be  slightly 
<^iLshioned.  The  difference,  as  here  set  forth,  between  the  Plymouth 
Rock  and  tin*  Wyandotte  shnuld  be  noted.     The  male  of  the  former 


Fig.  222.— He«d  of  Wyundolte  nuile. 

must  liavt*  a  back  with  a  slight  <'<uu'!i\c  ^^wecp  to  tite  taiu  vvhtJc  tJie 
hitter  iiuist  have  the  full  concave*  sweep.  The  fenude  Plymouth  K<.>ck 
has  tlie  slight  eonciive  sweep,  while  tin*  Wyandotte  fenuilc  must  lie 
slightly  cushioned.  Thene  arc  distinctions  that  all  can  readily  gm^p 
and  may  In*  n^mcmln'red  as  a  guide  t<»  proper  form.  In  itddition  to 
this  the  WyiMulotte  has  a  full  feathered,  well-rounded  fluff,  whilo  oo 
the  Plymouth  Rock  only  a  moderately  full  fluff  is  demanded.  To 
furth(*r  illustnite  the  tendency  to  i'ochin  form*  it  may  lie  stated  tbttl 
the  breast  4if  the  Wyandotte,  wheti  fully  up  to  IStandan!  demand^  h 
broad,  deep,  and  fully  develoix'd  in  both  male  and  female.  The  whoto 
description  of  the  complete  body  dciuands  the  close,  coniimct  fortiui* 
tit  Ml  that  is  tlte  distinguishing  feiiture  of  the  bitted, 
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SILVER  LACED  WYANDOTTE  FEMALE. 
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The  sections  of  jieck,  Imck,  body,  thighs,  and  shanks  are  all  described 
[US  being^  short,  while  the  .same  sections  of  the  Plymouth  Rock  ai*e 
described  as  being  mediiim  in  lon^^th:  or,  in  other  words,  all  these 
sections  must  be  shuiier  und  more  compact  irj  the  Wyandotte  than  in 
the  Plymouth  Rock*  No  one  should  be  misled  by  these  descriptions, 
but  unfortunately  the  entries  in  these  classes  at  our  exhibitions  ^o  to 
prove  that  many  who  claim  fully  to  understand  these  breeds  do  not 
conform  to  the  demands *in  their  selection  of  specimens  for  exhibition, 
and  it  is  too  often  that  we  see  several  forms  amon^  specimens  which 
are  shtiwn  by  the  same  exhibitor. 

The  tail  of  the  Wyandotte  is  quite  like  the  tail  of  the  Brahma  in 
form.  The  main  tail  feathers  should  be  well  spread  at  base,  carried 
so  as  to  conipletr  the  proper  formation  of  Imck,  and  not  cause  breaks 
or  angles.  The  thigh  should  be  short,  stx>ut,  well  spread,  and  com- 
pletely covered  with  soft  plumage;  shanks  rather  short  and  stout  and 
set  well  apart,  and  sliould  lie  perfectly  smooth  and  free  front  all 
appearance  of  dc^wti  or  feathers.  Any  tendency  to  a  narrowness 
between  the  legs  **r  shanks  is  an  ugly  deformity  which  should  be 
discouraged. 

THE   UTILITl'   QUAHTTES   OF   THE    WYANDOTTE. 

It  is  claimed  that  the  unusual  combination  of  so  many  breeds  in  the 
make- tip  of  the  Wyandotte  causes  it  to  produce  i^^^i^  of  uncertain 
shape  and  size.  If  this  contention  is  true,  why  Ls  not  the  same  true 
with  all  crossbred  fowls  (or  made  breeds)  f  Whether  this  is  a  fact  or 
not  only  careful  oljservation  will  determine.  It  is  a  well-cstjiblished 
fact  that  the  v^g  i>roduction  of  fowls  am  be  improved  in  lx)th  numl>er 
and  size  if  attention  is  given  to  the  selection  of  breeding  hens.  Only 
those  that  lay  the  greater  iium]>er  of  the  larger  size  eggs  should  be 
selected. 

If  the  greatest  attention  is  paid  to  inbreetling  for  form  and  color, 
the  nunilmr  and  size  of  <^ggs  produced  l>y  each  hen  will  grow  gradually 
fewer  and  smaller,  while,  if  the  whoh^  purpose  is  toward  more  and 
larger  eggs,  that  re^sult  will  l)e  obtained,  and  fonii  and  color  will 
gradually  decline.  The  Wyandotte  having  T)ecn  for  j'ears  the  favorite 
as  an  exhibition  fowl,  it  may  be  jKissible  that  some  of  the  most  extreme 
line-bred  stmins  have  suffered  in  number  and  size  of  eggs,  but  this 
fact  has  no  bearing  u|.xjn  the  avei'age  utility  flocks  that  are  kept  for 
producing  table  f^ggs. 

All  records  place  the  Wyandotte  about  the  equal  of  the  Plymouth 
Rock  in  egg  qualities,  although  the  Plymouth  Rock  is  credited  with 
an  avemge  of  somewhat  larger  eggs,  perhaps  justly  so;  but  eggs  are 
sold  by  the  dozen,  and  an  ounce  or  two  in  a  dozen  counts  for  little. 
The  value  is  in  the  number  produced.  At  the  same  time,  the  larger 
egg  is  more  attractive,  and  it  is  well  to  give  atteution  to  iiicreas^^"^ 
the  size. 
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No  fowl  can  surpass  thi^  Wyandotte  for  market  jXHiltrv.  At  anj- 
time  of  it8  uxistener,  from  thp  small  l>roilt?r  to  the  roaiititig  fowl,  it  isj 
always  plump  and  altnw^tivc.  The  cUmt',  compact  body,  thr  plujajpJ 
breast,  and  rich  color  of  meat  and  skin  give  it  many  advantages  overj 
others.  It  looks  b^tt^r  than  the  long,  lanky  type  of  fowls,  even  when  | 
in  inferior  condition. 


THE   8ILVEH-KA(  EIJ    WYANDOTTK. 


The  color  and  markings  of  the  Silver  Wyandotte,  when  in  jjerfection,  < 

are  tiiost  attractive,  the  many  difficulties  encountered  in  their  produr- 
ti(in  in  anything  like  Standard  cijlor  demands  have  withheld  them  from 
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Fio.  22S.-'FcAther«ur  i^ilvir  Laced  Wy»tmloiCf,    A,  wliu  i'«iit<i»  t,  n  iiuui-,  Jt,  lin?«ftt  f« 
C,  wingt*ovurt;  D,  hjtckle,  feiimle;  E,  Imelcte,  mule^ 

public  favor.  As  the  male  and  female  differ  su  widely  in  colomtid 
markings,  a  full  description  of  each  is  given.  The  head  |duinage  of  nmlo 
should  be  silvery  white  witlt  a  black  strijw?  in  the  feathers.  Thw 
neck  plumage  should  lie  silvery  white  with  a  clear  black  stripe  down 
the  middle  of  eacdi  feather,  tapering  to  a  tine  point,  which  ends  near 
the  extremity  of  the  feather.  This  black  strips  nmst  be  <'omi>letely 
surrounded  with  white,  entirely  cU^r  from  anv  discoloration.  Thi\ 
shaft  of  the  feathers  may  be  white.  The  back  and  wing  Ik>ws — ^tn 
fact,  the  whole  topiolor — must  lie  clear  silvery  white,  free  from  all 
foreign  color*  The  saddle  feathers  must  be  stri|>ed  like  the  neck  or 
hackle  phimnge,  and,  in  addition  to  this,  they  should  have  in  the  widesl 
portion  of  the  feather  an  extended  diamond-shtt|>ed  center  of  wMiSk 
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I     The  whole  topeobr,  iiK*liiding  neck,  must  bo  of  cjilvery  white,  entirely 

■     freo  from  any  foreign  color*     The  presence  of  a  tiugeing  of  black  or 

hrown  on  the  edj^^in*;  of  the  feathers  casts  an  unHttmctive  dark  appear* 

Iunce  over  the  back;  in  fact,  this  in  on©  of  the  morit  prevalent  eulor 
imperfections. 
The  breast  ply  mage  and  web  of  feather  fs  described  as  follows  in 
the  Standard:  ''Web  of  feather  black  with  a  large  white  center  that 
tapersi  to  a  point/^  An  effort  h  being  made,  however,  for  a  large^ 
full  white  center,  Hiinpty  edged  about  with  !)hick,  like  the  i>iumitge  of 
th(!  Sebright  Bantam,  the  white  to  be  as  clear  as  pOHi^iiile  and  the 
black  to  be  as  lustrous  as  can  be  produced*  This  style  of  marking 
should  extend,  so  far  as  it  can  be  obfeiined,  under  the  body  and  along 

»the  thighs.  The  remainder  of  the  body  plumage  shoulrl  f>e  bluck, 
with  a  narrow  center  of  whittr,  fluff,  dark  slat**,  powdered  with  gmy; 
the  entire  undercolor  dark  slute.     Primaries  should  be  black,  lower 

I  port  ion  of  feather  edged  with  white;  seeondsiries  black,  lower  half  of 
feathers  white;  wing  coverts,  upper  web  black,  lower  web  white  edged 
vvitli  black,  widening  at  the  tip,  fonning  the  doulde  liar  at-ross  the 
U'ing.  Tail  glossy  black;  the  lesj^er  coverts  black,  edged  with  white. 
The  combination  of  colors  of  wing  gives  the  beautiful  wing  bow,  the 
double  bar  of  laced  feathers  across  the  wing,  and  the  partially  laced 

»bay  which  is  hid  awa}^  under  the  saddle  plumage. 
This  gives  in  the  male  the  topcolor  of  the  Dark  Brahma,  including 
the  wtVlbf urnished,  rich  glossy,  black  tail.  The  Ijcanty  of  volur  depends 
largely  upon  the  purity  of  the  shade-  When  disfigured  with  Idaek  or 
brown  shading,  the  beauty  is  destroyed.  The  prt*sence  of  perfect  wing 
Iwiis  and  I  lay  gives  a  finish  that  adds  greatly  to  appearance.  When 
the  true  topcolor  is  well  backed  up  by  good  breast  and  body,  it  com- 
pletes the  true-colored  Silver* Laced  Wyandotte. 

The  female  has  the  appearance  uf  having  the  sjime  style  of  marking 

I  throughout,  while  there  is,  in  fact,  considcnible  variation,  a,s  described 
below*  Our  Standard  specifies  that  she  must  have  the  clear,  silvery 
^my  color  for  head;  neck  plumage,  .silvery  white,  with  a  black  stri)>e 
tai>ering  to  a  [wint.  The  wliite  must  entirely  surround  the  black  and 
be  free  frooi  any  dark  shading;  shaft  of  feather,  white;  color  of  back 
plumage,  black,  with  a  medium-size  white  center,  the  white  to  be  free 
from  any  dark  shading,  the  black  a  rich,  lustrous  color;  web  of  feath- 
ers of  the  breast,  white,  laced  about  with  black.  The  white  center 
should  be  large  and  pure  in  culcu";  the  black  lacing  quite  even,  and  to 
run  undt*r  the  body  and  gradually  grade  into  solid  black,  with  a  nar- 
P  row  stripe  of  white;  Hutt,  dark  slate,  powdered  with  gi'ay;  undercolor 
throughout,  dark  slate. 

Wing  primaries  bhuk,  lower  outer  web  edged  with  white;  second- 
aries black,  with  lower  or  outer  half  of  lower  web  white;  web  of  wivx^ 
ami  shoulder  coverts  white,  heavily  laced  with  black,  the  black  baA^J^^ 
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growitijif  wider  over  the  wing  lx»w;  tail  black;  greater  coverte  bla4^k; 
lesser  eovcrts  bluek  with  narrow  white  centers;  thighs  black,  or  Wu 
powdered  with  gray. 

Beak  of  both  male  and  female  dark  horn  color,  shading  to  yellow  i 
the  point;  shanks  and  toes  bright  yellow;  eyes  bright  bay;  ear  lot 
bright  red,  free  from  all  diseoloration. 

While  the  above  de^eribes  the  color  and  markings  of  the  female, 
present  tendency  is  toward  the  very  o|xni  center  and  the  narrow  blacl 
lacing,  like  the  plumage  of  the  Sebright.     A  few  8iK*ciiiiens  of  tbi» 
ehai-aet^r  ai-e  seen  with  almost  pure  white,  with  bright,  bistnms  bla 
lacing.     The  real  beunty  of  the  female  depends  uyHm  the  clearness 
color,  l>eing  entirely  free  from  all  tendency  to  dark  shading  in 
white  or  white  edging  on  the  black* 


MATTNOH  TO   PHODDCi:  ftlLVBH-LACBD   WYAKDOTTKft. 

The  first  requisite  of  good  results  from  any  mating  is  perfection/ 

form  and  l>reed  characteristics  ir)  both  male  and  female.  It  is  alnioS 
an  absohito  certainty  that  p<»or  specimens  will  produce  of  their  kind; 
the  most  advanced  quality  only  must  be  used  as  bi-eeding  sto<^ 
Great  care  must  be  exercised  in  the  selection  of  specimens  that  aS 
very  strong  in  comb  qualities,  shape  of  head,  and  the  paits  Ijelongin* 
to  it»  The  specimens  selected  must  have  bright^  well- formed  eye 
the  true  bay  color.  No  two  features  count  more  in  favor  of  or  agaii 
a  Wyandotte  than  comb  and  eyes,  I'he  veiT  l>est  quality  in 
adds  much  to  their  good  apix'arance. 

Next  in  importance  to  good  form  is  size,  which  should  be  enc 
aged  so  far  as  is  allowable  within  the  limit  of  maintaining  true  foi 
Oversize  detmcts  from  the  Wyandotte  shape;  nndersize  counts  ^^H 
its  value.     For  this  reason  it  is  best  tti  have  as  uuich  size  a**  can! 
maintained  with  the  best  jxhssible  Imn^d  cliamcteristicj^»     So   far  > 
possible,  good,  large-sized  females  shoukl  Ix*  used;  it  mw^i  be  borne] 
mind  that  size  conies  largely  from  the  female,  while  the  male  hits 
greater  influence  htv  color  and    head  pmiH^ities.     For  this   vvohc 
males  with  poor  combs  and  bad  color^  as  well  as  all  small  or  under- 
sized females,  should  be  discarded  from  l»reeding  stock.  h 

The  topcolor  of  the  nmle  shoulil  be  very  clear  and  true  and  UB  piJ 
and  silvery  white  as  it  is  possible  to  obtain.  The  striping  of  baclfl 
and  saddle  sh<njld  be  clear  and  free  from  dark  edging;  bretist  phtfl 
age  darker  than  is  demanded  in  the  iitfs|>ring;  the  white  center  nfl 
to  cover  more  than  one-half  the  feather,  and  the  edging  rich,  gloil 
black;  tail  of  the  richest  metallic  black,  with  no  tmce  of  mossing  B 
any  part  of  plumage.  If  good  open  lacing  is  hoped  for  in  the  puUafl 
the  male  must  havo  tlie  white  diamond  center  in  saddle  plumage  nfl 
m*  tra<'e  of  bad  color  on  back.  ^| 

The  females  should  have  most  perfect  open  lacing*     If  they  anfl 
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GOLDEN  LACED  WYANDOTTE   MALE. 
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GOLDEN  LACED  WYANDOTTE  FEMALE. 
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finely  laced  as  to  have  8 imply  ti  narrow  black  Imnd  around  each  feather, 
BO  much  the  better,  providing  the  cctitera  are  all  true  in  color  and  free 
from  any  mosHUiy^  whatever.  The  ed^'in^;  .should  Ik*  a  rich,  K^o.ssy 
black  with  the  beetle-^  re  en  sheen.  Such  distinct  oiarkintj;'s  are  iiecet^- 
sary  to  the  production  of  the  Sebright  hieing*  Matinga  of  this  kind 
are  apt  to  produce  many  spe(*imens  wliieh  will  he  too  light  for  any  use 
other  than  tabh-  poultry*  At  tht^  ^anie  time  some  beautiful  speci- 
mens will  result  as  |mrt  of  tlieir  offspring. 

The  above  mating  should  product*  \*y  fur  the  best  females,  but  the 
markings  arc  rather  too  light  for  the  [uoduction  of  malen.  The  male 
described  above  when  mated  to  females  whose  pkmnige  is  about  equally 
divided  in  color — not  more  than  one-half  white,  but  pure,  true,  and 
rich  in  coloi" — will  prwhice  far  l>ettei'  male.s  than  females,  lioth  styles 
of  female  can  l>e  mated  with  the  same  male  and  assure  the  production 
of  males  and  females  of  good  fjuality  from  the  one  ]wn.  Althougii 
some  continue  the  use  of  females  that  have  so  little  white  centering  in 
plumage  as  to  look  like  a  spjt  or  stripe  on  the  feather.^  the  use  of  these 
should  be  con.sidered  a  waste  of  time.  Not  one  open-laced  speeimcii 
of  gtJod  quality  can  be  produced  from  this  kind.  It  is  well  to  bear  in 
mind  the  necessity  of  having  more  Idack  lacing  on  the  breast  plumage 
f  male  than  female;  but  to  secure  good  results,  about  an  equal  divi- 
ion  of  color  is  best. 

These  ma  tings  are  all  on  the  side  of  the  lighter  shade  and  narrow 
lacing,  and  will  produce  quite  a  percentage  of  young  that  are  too  light 
for  practical  purjxjses— a  result  that  seldom  comes,  because/  the  major- 
ity of  all  niatings  are  so  very  dark  as  to  produce  the  larger  percentage 
of  3*oung  too  dark  foi*  show^  purposes.  It  is  quite  easy  to  mate  the 
darker  ones  together  and  have  them  as  dark  in  color  as  eould  be  wished. 
This  gives  one  the  choice  of  mating  according  to  fancy,  with  full  assur- 
ance of  desii-able  results  from  the  light,  medium,  or  dark  matings. 

THE   OOLDEN-LAOED  Wl'AKDOTTE. 

The  Golden  Wyandotte  was  the  second  variety  of  this  l>reed  that 
was  brought  before  the  public.  The  most  successful  attempt  at  its 
production  was  unvde  by  Joseph  McKeeu,  of  Omro,  Wis.,  who  first 
produced  a  fowl  which  he  called  "'Wiunebagoes,'*  that  being  the  name 
of  his  farm*  These  Winnebagoes  were  the  result  of  crossing  liose- 
Cbmbed  Brown  Leghorns,  Pea-Combed  Partridge  Cochins,  and  some 
buff  females,  these  latter  the  result  of  a  Golden  Scbright-Buff  Cochin 
cross.  The  best  males  produced  from  the  <"ombination  of  these  sev- 
eral breeds  w-ere  mated  with  some  American  Sebright  females.  Thus 
w^as  produced  the  foundation  of  one  of  the  most  valuable  strains — 
possibly  the  most  valuable. 

Some  bi'eeders,  aiming  for  the  same  resultj^,  united  the  blood  of  the 
Golden  Spangled  Hamburg  and  the  Partridge  Cochin  and  crosse^'^^JSNa. 
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prcxliirt  with  the  American  SpJ>right.  Nouo  of  thano  cros^e.^i  were  as 
succesHtiil  as  tbost^  umdi*  by  Mr  McKeen;  but,  ixs  with  the  Silver* 
Laced  Wyandotte,  the  airefui  selection  of  the  best  and  their  propor 
union  giiVG  the  sUivt  of  what  has  proved  to  bt.»  n  valuable  uddition  to 
the  Wyandotte  faiiiily,  which  is  now  so  highly  respected  the  world 
over. 

Here  again  we  hav(f  the  doubli^  A??iatic  cross  of  the  Partridge  and 
Buff  Cochin  with  the  Sebright  Bantam,  In  this  instance  the  Golden 
Sebright  was  crossed  with  the  Butf  Cochin  and  the  product  anited 
with  the  rich  bkck-red  colors  of  the  Partridge  Cochin  and  Brown  Leg- 
horn, The  rich-colored  males  from  this  combination  of  blood  were 
bred  to  selected  females  of  the  American  Sebright  bree^l  (now  Silver- 
Laced  Wyandottes).  Almost  the  same  idcfitieal  combination  of  blood 
produced  the  Silver.  It  originated  from  the  silvery  white  of  the 
Dark  Brahma  and  Silver  Sebright,  4is  mentioned  l>efore,  while  the  top 
croHs  for  the  (f olden  came  from  die  (iolden  Sebright  and  the  black- 
red  colors  of  the  Brown  Legliorn-Partridge  Cochin  union.  Great 
patience  and  care  were  neces^ry  for  the  completion  of  this  variety, 
not  so  inucli  to  insure  good  Wyandotte  fonu  (this  ciimc  as  naturally 
to  them  as  to  the  Silvers),  but  to  establish  the  true  golden- tmy  color 
to  conform  to  the  wliite.  of  the  Silver,  and  at  the  same  time  gain  the 
deep  rich  topcolor  of  thi>  Partridge  Cochin  for  the  male. 


THE  LXiUiU   OV  THK   GOLDEN. 


The  influence  of  the  l)uff  i^olor  of  the  females  employed  for  the  lo] 
cross,  also  the  whitx*  color  of  the  American  Sebright  females^  was 
very  pale  »hade  of  golden  bay  for  the  luales  and  yellow  centt^n*  for 
the  females.  This  color  hiis  \men  iujproved  to  the  extent  that  we  now 
have  a  deep  golden  bay  for  the  t^jpcolor  of  males  and  yelli>w  bay  for 
the  females  and  under  portion  of  mates,  The  tendency  is  toward  a 
deeper  and  luorc  brilliant  color  in  l>oth,  and  for  a  topcolor  on  males 
of  almost  as  rich  colors  as  that  of  the  Partridge  Cochin.  Gradually 
these  colors  have  been  deojjened  until  the  present  rich  shades  of  th© 
tiner  specimens  are  quite  in  contnist  with  the  old-time  yellow  shades. 

Our  present  Standard  spec! ties  that  the  color  of  the  Ciolden  male  and 
female  shall  l>e  the  same  its  that  of  the  Silver  Wyandottes,  except  tlmt 
'Vgolden  Imy*'  should  be  substituted  for  '"white."  This  substitution 
of  golden  bay  for  white  falls  short  of  describing  the  rich  t^ix^olor  of 
the  Golden-Laced  nnih\  which  now^  rivals  the  Brown  Leghorn  in  brib 
liancy  uf  color  and  richnesiii  of  striping.  This  bright  rich  color  18  not 
in  uecord  with  the  Standard,  which  calls  for  a  deep  golden  bay  for  toj)- 
cnlor.  A  golden  bay  is  not  a  bright,  nor  is  it  a  deep,  red;  it  is  dimply 
a  goldentinted  bay.  Everyone  is  familiar  with  the  bay  color  tis 
aiiplied  to  a  hoi-se^  which  is  a  red  bay;  but  the  color  demanded  for  the 
Golden-Laced  Wyandotte  is  golden  liay;   or,  as  described  by  some^  m 

ixture  of  pure  g<dd  and  red. 
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The  atriping  of  hacklo  and  saddle  plumage  n]ust  be  the  same  in  the 
Golden  ns  in  the  Silver^ — the  Bame  diamond  center  in  saddle  and  the 
same  op^n  taring  on  ijotli  unite  and  female.  All  conditions  of  mark- 
ing, lacing,  and  ^itriping  miu^t  1h*  the  same  in  both.  It  adds  much  to 
the  beauty  of  the  Goldens  if  the  Sebright  lacing  in  obtained.  Many 
sp<K»imens  are  seen  at  I  lie  present  time  which  hav*^  the  very  f»pen  center 
of  rich  golden  bay  edged  about  with  metallic  black  that  glistens,  form* 
ing  a  most  beautiful  combination  of  colore. 

The  gradual  changes  from  the  narrow  stri|ie.  or  center,  to  the  open 
lacing  have  modiiied  the  methods  of  mating  to  such  an  extent  that 
some  adopt  double  matings  to  produce  show  specimens.  It  is  claimed 
thtit,  to  insure  g<H>d  females,  it  is  undesirable  to  use  males  having  the 
open  lacing  on  the  breast.  Such  matings  yield  females  hav  ing  t4io  nmeh 
white.  To  secure  good  female^,  it  is  best  to  employ  males  having  at 
legist  oTie-half  btaek  on  the  bi*ea.st  plumage  and  females  liaving  good 
open  lacing.  In  some  cases  those  very  gay  or  (»pen -laced  S|>ccimen«* 
will  produce  solid  white  chicks. 

For  all  ordinary  pnrjxises  it  is  best  U*  mate  for  medium  centers, 
using  females  that  have  the  lai'gt^r  jMirtion  of  their  plumage  very  open 
laeedand  males  having  nitber  dark  breast  plumage  and  good  clear  top- 
color.  It  is  much  better  t<>  eontine  yards  to  une  pair,  trio,  or  pen 
rather  than  try  to  produce  nicely  marked  stw^k  fn»m  a  male  with  bad 
to|x'olor.  Depend  upoji  this  fact,  that  if  the  male  has  bad  topcolor, 
the  same  will  be  found  on  his  chicks  as  they  gn)w  up.  Tck)  many 
iimle^  having  Wack  edging  on  back  and  saddle  plumage  (a  defect  that 
hiis  l>een  bred  into  them  for  many  years)  are  used.  This  black  edging 
i8  not  nearly  so  prevalent  in  the  Golden  as  in  the  Silver  Wyandotte. 
More  attention  hu.s  been  paid  to  the  former,  and  this  has  driven  t>ut 
the  mossing  in  back  plumage  of  females  and  given  to  the  Golden  a 
more  even  surface  color.  As  a  whole,  the  Goldepis  are  much  blotter 
in  surface  color  than  the  Silvers.  To  succeed  in  improving  the  Sil- 
vers, good  silvery  males  having  clear  silvery  white  topcok>r,  fme 
from  black  edging,  and  saddle  plumage  having  white  centers  must  be 
employed;  otherwise  too  many  females  will  have  mo.sssingon  the  back. 

TO   PRODUCE  THK   tioLDEV    COLOtt. 

In  selecting  a  Golden-Laced  male  for  a  pmdueer,  choose  one  having 
the  golden-bay  color— not  a  reddisli  bay  nor  a  chestnut  color,  but  a 

golden  shade  of  bay.  Keep  clear  of  light  or  yellow  shading  on  breast 
and  dark  shadings  on  back  or  wings.  By  all  means  have  good,  clear 
hackle  plumage,  nicely  striped  with  black  and  free  from  smut.  Many 
are  too  deep  a  bay  or  red;  some  are  as  rich  in  color  as  a  Partridge 
Cochin.  This  is  not  as  the  Standard  reads.  It  calls  for  a  golden  bay; 
not  even  a  rich  golden  bay  is  denninded, 
Tht3  dame  conditions  govern  the  Guldens  as  govern  the  Silvers,  V e:^ 
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opc^ti-laccd  spe(*iTiieiis  will  prodiiotV  offsprinu^  which  ^*ados  lighter  in 
color  thiiti  the  pjircnt  bird.s.  The  loodiuiii-folorcd  s{M»cimciit<  will  pro- 
duce tlit^  mediutB  shades;  the  very  dark  speciniens  will  prodiic*?  the 
darkest  chickB.  This  makes  it  posi^ible  to  mate  the  Cfoldens  in  the 
same  manner  as  given  above  for  the  Silvers  with  about  the  same  results. 
In  all  matin^s  am  only  those  specimens  that  have  the  true  golden -buy 
color  laced  with  the  rich,  glossy  black  that  glistens  mth  a  beetle-gi'een 
sheen* 

It  is  claimed  that  one  of  the  very  best  plans  for  mating  is  to  select  a 
perfect  male  in  form  and  color  and  place  with  him  females^  some  of 
which  are  light  and  some  dark  in  color,  in  order  to  gain  the  advantage 
of  Ixjth  shades  in  the  one  mating.  Of  one  result  there  in  the  greatesjt 
assurance,  namely,  the  loss  of  the  proper  color,  unless  the  strictest 
attention  is  paid  to  its  !naintenani*e  by  using  only  sut*h  mal(*s  its  ptid- 
sess  the  true  shade  and  the  rich  Iduck  lacing*  In  all  matings  the  breik^t 
plumage  of  the  uiale  should  be  darker  and  heavier  in  liicing  than  the 
females.     This  applies  to  f>oth  the  Silver  and  ttolden  varieties. 

A  very  safe  plan  of  mating  is  to  select  Imth  males  and  females  with 
the  medium  centers  and  mate  them,  year  after  year,  until  this  line  of 
breeding  is  established  in  the  stiiiin.  Such  matings  will  prtKluce  lK>th 
sexes  of  fairly  good  quality  and  a  greater  percentage  of  good  salable 
birds  than  may  be  exptn'ted  from  the  other  more  extreme  matit)g>^ 
AW  these  matings  may  be  used  in  both  varieties;  the  more  extreme 
mating  to  prcKloce  the  light  (jpen-laced  Sebright  ujarkings,  the  medium 
colors  for  the  average  cjuality  of  exhibition  specimens  asually  seen. 


THE    WIJITE    W^YANDOT'rE. 


The  white  variety  of  Wyandottes  originated  us  spoils  from  the  S' 
ver-Ltu'cd.  It  is  claimed  that  some  of  them  ajipeared  nn  early  as  1872. 
If  this  is  true,  tho^e  of  that  early  dati3  had  not  much  of  quality  in  their 
ancestors.  Early  writers  sjieak  of  them  aw  better  in  Wyandotte  shape 
than  the  Silvers,  and  regard  them  its  models  for  all  varieties.  Much 
of  this  distinction^  it  i,^  presumed,  wa8  the  outcome  of  applaufie  arising 
from  the  pleasure  of  adding  a  new  variety  to  the  list  of  American  fowl*!. 

When  it  i.N  considered  that  as  late  as  18H8  the  Silv^er  Laced  Wyiui- 
dotted  gained  only  qualitj^  of  sufficient  amount  to  establish  them  aa  ii 
Standard  breed,  what  must  they  have  Ijeen  in  1872,  at  which  time  it  is 
claimed  that  the  white  sports  were  produced  f  The  statement  is  nut 
questioned  that  they  did  produce  both  solid  bkck  chicks^  also  solid 
white  ones,  for  this  is  known  to  Vm?  the  fact.  At  the  same  time  the 
quality  of  these  self-colored  sports  was  no  better  than  the  parent 
birds  from  which  they  came  as  sports.  The  strong-breeci  character* 
Lstics  of  the  whites,  when  present,  is  the  result  of  careful  mating  m^d 
the  infiuence  of  Asiatic  alliance. 
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We  are  informed  that  an  exhibition  Silver-Lured  mule  of  merit  (from 
England)  mated  to  some  of  the  very  In^'st  Ameriruo  }>red  femules  has  in 
the  pft«t  two  seasons  produced  some  beautiful-shaiied  White  W3'an- 
dottes.  This  eontirmed  prodoetion  of  white  chicks  from  Silvcr-Lai-ed 
Wyandottes  has  existed  from  the  very  incipiency  of  the  brecil  to  the 
present  time.  Such  a  large  production  of  solid  white  chicks  throughout 
the  period  of  twenty -ei^ht  years  jxiints  to  a  reversionary,  mthi'r  than 
Ui  a  sporting,  eoTKiition.  Or,  in  nther  words,  it  lead.s  to  the  opinion 
that  they  *^  throw  fmek''  to  white  ancestry  rather  than  show  a  tendency 
to  s|Mirt  or  produee  alliincKS. 

THEIR  ORICIN. 

The  credit  of  their  origin  is  given  to  George  W.  Towk\  of  Truxton^ 
N,  Y.,  and  B.  M.  Briggs,  of  Wyandah^  N*  Y*,  lioth  of  whom  did 
much  for  their  aclvaneement.  If  our  information  ia  correct,  it  wa.s 
not  until  1885  that  the  White  Wyandotte  was  brought  prt>minently 
before  the  public;  and  its  admission  to  the  Standard,  in  1888,  wuis 
lU'complished  at  the  meeting  of  the  American  Poultry  Asst^'iation 
held  at  Indianapolis  in  that  year.  Prior  to  181)^  there  had  not  been 
produi'ed  any  ronsidcmbh*  numlmr  whit  h  attracted  attention  in  quality 
of  nhape  or  eoloi'.  During  the  yean*  inteiTening  between  1878  and 
188ri  white  chii'ks  came  too  often  from  the  Silver-I^iced  variety. 
Their  breeders  etjnsidered  it  as  positive  proof  of  inipui'ity  in  the 
breeding  stock.  Etb>rt.s  were  made  to  shield  the  fact  until  it  Iw^came 
known  that  they  wouki  lie  advaneed  as  a  true  variety  of  the  Wyandotte 
family;  then  many  willingly  a<*knowledged  the  pri*sence  of  the  white 
sport*j  in  their  yardn.  Few  varieties  of  fowls  in  this  country  have  ever 
l>een  as  well  managed  as  these  have  (>een.  Both  utility  and  exhibition 
qualities  hav*^  I icen  fostered  c<pially*  The  result  is  greatly  in  their 
fsvor  and  makes  them  one  of  tht^  strongest,  if  not  the  strongest,  com- 
petitors of  tiie  Barred  Plymouth  Rock  for  public  favor. 

AN    KXir[li|TI«lN    FOWL. 

In  the  history  of  American  poultry  exhibitions  tliere  has  not  been 
reeoi'dcd  a  more  p<>pular  fnwl  tlian  the  White  Wyandotte.  It  has 
Ijained  so  fast  in  this  direction  as  to  call  together  the  largest  classes  at 
our  fall  and  winter  shows.  Large  sums  are  continually  subscribed  by 
those  who  are  int(*rested  in  their  welfare  for  special  awards  in  these 
clavsses,  thus  creating  an  unusual  interest  in  thenu  and  rendering  them 
more  and  more  |x*pular.  They  have  met  with  Init  one  obstacle  as 
they  have  gone  forward,  and  that  is  the  new  Buff  variety. 

Great  imin^Dvement  has  been  made  in  their  shapiMind  color.  Ahiiost 
perfci'tion  of  shape  and  immaculate  plumage  nuist  be  prescut  witli  the 
8IK^(*imen  timt  now  wins  tlie  honors.  Medium  quality  has  but  lltthi 
chance  in  the  show  pen  in  well-contested  classes,  and  poor  condition  of 
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feather  is  almost  certain  to  bring  defeat.  No  fowl  is  more  beautiful 
or  attractive  than  a  pure  white  one  in  prime  condition  of  plumage. 
Feathers  of  such  purity  rest  niost  gracefully  upon  the  White  Wyan- 
dotte. 

UTILITY   QITALITIBS. 

The  White  Wyandotte  is  without  question  the  model  for  ninrk*n 
poultry.  The  eompm.l  form  and  full  phuiip  breast  give  the  desin^d 
broiler  as  well  as  the  mont  perfect  roaster.  The  color  of  the  meat  and 
skio  is  of  that  attractive  yellow  so  much  in  demand  in  our  marketa. 
It  has  the  combination  of  desinibie  shape  and  color,  and  the  white 
plumage  removes  all  chance  of  prejudice  so  often  advanced  against 
dark  pin-feathers,  thus  giving  it  three  very  important  advantages  for 
sale  as  market  poultry. 

There  is  but  one  drawback  to  contend  with  in  pushing  the  White 
Wyandotte  for  a  more  advanced  position  as  a  utility  fowl,  namely^  its 
inclination  to  produce  eggs  that  average  undersize  when  compared 
with  the  size  of  the  fowl.  In  the  markets  that  bring  the  highest  prices 
for  eggs  the  larger  in  size  are  the  most  valued.  The  White  Wyan- 
dottes  lay  quite  as  many  eggs  as  are  laid  by  the  Plymouth  Koeksor  hv 
other  varieties  of  Wyandottes,  and  their  ^gg^^  are  of  good  color  and 
firm  in  shell.  They  are  (juite  as  economically  kept  as  any  breed,  with 
un  inclination  to  accmuylate  fat  with  age,  which  counts  in  their  favor 
when  sold  for  market  fowls. 

THE   QUESTION   OF   8JZK. 

There  seems  to  be  n  rule  governing  form  which  confines  it*«  greatfe^t 
])erfc(*tion  within  t  i-rtain  sizes.  Undersize  in  the  Bantam  deprives  it 
of  the  highest  form.  As  oversiise  in  the  BrHlium  detmcts  from  its 
grace  of  contour*  this  same  influence  works  against  ati  effort  to  advance 
the  size  of  the  White  Wyandotte  lieyond  the  limit  of  the  rule  govern* 
ing  the  individual  form.  Bad  shape  has  come  with  these  mistaken 
efforts,  and  this  shciuld  be  a  warning  agjiinst  a  continuance,  It  is  well 
to  guide  them  in  size  within  that  limit  line  which  gives  assurance  of  » 
maintenance  of  the  !>est  breed  characteristics,  but  not  to  go  beyond. 
Hold  to  their  beautiful  form  by  all  mrans:  tliat  is  thi^ir  real  iittrHct- 
iveness  and  value.  Do  not  try  to  gain  size,  which  can  not  prov**  f^f 
value  as  against  the  loss  of  form. 

We  have  the  greater  size  in  our  Asiatic  fouds.  A  large  Wyandotte 
can  not  excel  a  larger  Bmhma  as  a  meat  fowl,  w  hile  as  a  Wynndotl^ 
of  proper  proportions  it  may  meet  with  greater  favor.  The  White 
Wyandotte,  as  it  should  be,  has  as  much  size  as  is  consistent  with  it^ 
position  as  a  genenibntility  fowb  The  grace  of  form  and  exhibitioD 
(pjalittes  can  be  maintained  w  ithin  these  conditions  as  to  size,  liolb 
the  Brahma  and  the  White  Wyandottr  lan  he  improveil  within  the 
limits  (if  thr  rule  wiiicli  (*outroLs  form  as  against  size,  and  both  mny 
be  injured  in  an  eilort  to  go  l>eyond  these  limit-b. 
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To  prodiiee  Whito  Wyaiidottes  for  pxhibition,  we  must  look  simply 
for  perfection  of  form  and  piiritv  of  cnlor,  with  irood  heiid  point*^. 
The  male  8hotdd  he  a  modf^l  of  Wyandrjtfe  shu|K^  elothed  in  absolutely 
white  plamag*e  thai  is  true  and  pure  in  color  to  the  skin,  inehidini^  the 
quilLs;  head  and  eonih  in  strict  eonforniity  with  StandHrd  deinunds. 
The  female  should  he  su|xn"}>  in  all  .sections  in  hotli  shriiKMUid  color. 
No  hope  of  success  can  he  placed  on  inferior  hreedintf  stock  when  the 
aim  is  to  prtKlure  winners  of  the  high*\st  chnnicter* 

The  follow! ng^  special  points  of  value  nmy  be  ci>nsidered  to  advan- 
tage:  Do  not  use  White  Wyiindotte  fenmles  that  have  narrow,  con- 
tracted main  tail  feathers  to  produce  winners.  althiJUjL^h  this  is  pernds- 
sible  with  the  Plymouth  Rock,  Hiive  the  welbspread  tail  on  all 
Wyandotte  females  used  for  breeding  exhibition  stock.  Such  matings 
are  of  the  very  highest  character,  and,  while  they  are  dithcult  to 
Injure,  they  are  almost  certain  to  give  returns  that  will  fully  rrpay 
for  the  necessary  trouble  and  exjuMise. 

When  such  quality  is  not  obtainahh\  the  following  methods  involved 
in  building  up  a  strain  should  be  pursued:  Select  the  very  ht\stat  hand 
year  after  year  until  some  arf^  pi-oduced  that  are  ciiuul  to  the  liest.  aiid 
from  these  liope  nuiy  he  ent*»rtaiiied  for  a  reputation  in  the  showroom. 
In  any  class  where  the  competition  is  as  keen  as  in  the  White  Wyan- 
dotte sp)ecimens  are  always  met  in  conip'tition  from  the  yards  of  the 
most  successful  producers,  thus  making  it  of  the  utmost  importance 
to  stdect  as  breeding  stock  those  of  the  highest  merit  for  breeding 
winners. 

Other  features  of  great  importunes  ar*'  purity  of  color  of  ear  lobes, 
beak<,  and  shanks,  inchiding  the  feet.  White  ear  lobes  and  shanks 
other  than  yellow  are  discpialihcations  not  removable.  The  presence 
oteither  is  promini-nt  and  should  be  avoided.  It  is  equally  important 
that  there  should  not  Ik*  the  slightest  trace  of  feathers  or  down  upon 
the  .shanks  or  between  the  tm*s  of  any  brL*eding  stock.  The  absolute 
avoidance  of  this  will  alone  assure  against  its  future  appearance,  and 
it  should  be  guarded  against  with  the  greatest  cai*e. 


WHITE  AS  A    tOlX>R- 


Pui'e  white  as  a  color  of  phunage  in  fowls  is  quite  as  difficult  to 
maintain  as  any  other  color  or  particokirs,  A  cream  or  yellow  or 
black  tinge  must  etmtinually  he  contended  against;  any  one  or  all  of 
these  c*dors  may  crop  out  whc^n  least  expected.  The  most  perfect 
white  shade  is  apt  to  l>e  spriidvled  with  black,  and  the  yellow  under- 
color  must  bt«  fought  against  unceasingly.  The  surest  lueans  of  oblit- 
ei"ating  these  undesirahh*  ting(*s  is  hy  the  selertion  of  males  that  have 
absolutely  whitt^  phunagi*.  including  undercolor  and  the  quills,  or 
shafts,  of  the  feathers. 
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Many  of  the  most  attractive  and  vigorous  male  White  Wyandottcw 
show  a  tendency  toward  the  yellowi.sh  tinge  in  plumag-e,  but  their 

other  desirable  qnalitiPs  are  indueenients  to  use  theui  as  breeding 
spe«'irn«'ii.s,  tlif  result  nften  ijeing  disappointing.  It  is  better  to  distranl 
them  than  to  run  the  risk  of  inf usingf  the  taint  of  yellow  into  the  flock. 
Equal  care  should  be  ghvu  to  the  selection  of  whit4^  females. 

THE    m.ACK    WYANIKHTE. 

The  Black  Wyiintlotte  ori^^inated  in  the  yard.s  of  F.  M*  Clements,  jr*. 
of  MtH'lmnicsburi^,  Ohio,  in  18S5.  It  came  as  a  sport  from  the  Silver 
Wyandnttes.  The  tirst  Bhick  Wyandottos  possessed  by  him  were  a 
few  black  pullets^  which  he  mated  with  a  mule  having  black  i>ody 
phunagc  and  a  silver  hackle.  From  thissDLrt  he  built  up  a  true  breed- 
ing atniin  of  blacks,  which  are  crediU*d  with  l>eing  the  foundation  of 
those  we  now^  hav^e.  The  carr*  bestowi^d  upon  thern  by  Mr.  Oement* 
brought  the  Black  W^yundotte  to  a  condition  of  good  reprodm*ittg 
power,  and  they  could  l>e  depende<l  upon  to  pniduce  solid  black  plum* 
age  with  gotxl  dark  undercolor,  red  ear  lobes,  dark  8hanks,  and  eorrwi 
styh'  and  shape  of  comb. 

Good  size  was  also  present  in  the^e  early  Black  Wyandottes,  and  the 
color  was  improved  by  Mr.  Clejucnts  into  a  rich  glossy  bhick*  giving 
tliem  a  good  start  in  the  right  directitju.  Breeders  who  thought  it 
Ijest  to  have  the  same  yellow  shanks  and  feet  as  other  Wyandotte**  did 
much  to  injure  this  variety  for  sev<»ral  years.  It  was  finally  srltM 
that  it  was  imjx^ssible  t^j  have  the  yellow  shanks  anil  fci^t  with  grMnl 
black  surface  and  unden^olor.  This  information,  gained  by  bitter 
expi*i'ience,  resulted  in  estiiblishing  the  original  dark  color  for  beak, 
shunks*  and  feet. 

It  is  unnatural  for  bla4?k  fowls  (or  birds  of  any  kind)  to  have  other 
than  dark  or  black  legs  and  feet.  When  noy  other  color  is  pre.KtMft,  it 
is  an  abnormal  condition,  bnHjglit  abont  by  artificial  methods,  wbirJi 
demands  undue  care  in  their  reproduction  to  prevent  undesirable  trolon 
c<miing  into  the  i)lumage.  Careful  consideration  of  these  facl*s  guidKi 
the  framing  of  the  Standard  description  for  this  new  variety,  which  U: 
Black  shaded  with  yellow  as  the  color  for  beak,  shanks^  and  feet^  at 
the  same  time  demanding  that  the  bfittim*  af  feet  shall  Ik?  yellow,  and 
making  the  absence  of  this  yellow  a  disqualitication. 

Time  has  proved  the  possibility  of  producing  both  good  shapes  and 
color  under  these  Standard  requirements.  Within  the  last  few  year^ 
some  l>eautiful-colored  specimens  of  excellent  Wyandotte  qualitie.H  haiv*^ 
been  shown,  some  of  them  fully  the  equal  of  any  of  the  other  varieties 
But  Amrrieiin  prejudici*  against  Idack  fowls  has  Uirred  the  way  i»f  the 
Black  VVyundotti's  tti  mut-h-deserved  p>pularity.  The  same  inflm^nc*! 
has  counted  against  ull  other  black  fowls,  many  of  which  have  qualities 
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lilt  rival  tiny  or  alt  other  l>reeJs,  Miit'h  nf  this  f^ieling-  hits  been 
removed  within  tho  Uist  ten  years,  and  it  may  Ixi  that  a  hetter  appre- 
ciation Ls  in  store  for  all  fowls  of  this  color. 


W 


MATlNti    FOR    (OLOit. 


Thti  position  filled  by  the  Black  Wyandotte  is  quite  that  of  '*  the 
fancier,s'  fowl/'  While  it  is  fully  the  equal  of  the  other  varietiej^  in 
utility  requirements,  it  has  never  been  urged  with  the  same  vi^or  for 
public  popularity.  It  can  hardly  be  expected  that  it  will  gain  equal 
prominence  with  the  Whites*  handicapped  as  it  is  with  a  less  popular 
A^olor.  At  the  same  time  persist-iuit  ettVut  in  its  behalf  would  make  it 
eriiiaily  popular  with  the  Langshans  or  Minorcas. 

lu  all  matings  of  Blaek  Wyandottes  better  shape  and  breed  qualities 
l^f  all  kinds  shtKild  be  present,  ii'  possible,  than  ran  be  usually  obtained 
I  other  varieties.    It  is  also  nece.8sary  to  have  the  most  perfect  shape, 
they  are  of  hut  little  value.     It  would  be  !>etter  not  to  attempt 
heir  production  fur  profit  utdess  must  excellent  speeimens  can  be  had 
bi"«ed  from.     The  fact  that  tiiey  are  a  *^ fanciers  fowl"  means  that 
I  that  are  not  fully  equal  to  Standard  i-eijuin^mentsare  to  be  relegated 
table  ptjultry. 

For  best  results  mate  the  richest  colon *d  male  with  the  purest  black 
rfemules  that  have  but  little  gloss,  or  sheen,  in  their  plumage.  They 
Will  protluce  the  better-rolon'd  rjiales;  whilr  the  very  lich-colored 
fi^maley,  glistening  with  the  metallic  sheen,  will  produce  the  best- 
Colored  i>ullets  if  united  to  this  same  rich -colored  male.  Many  of  the 
*^H>ckrrels  from  these  ri<  h-cohu'ed  females  will  have  ati  exress  of  color, 
^hicli  disqualifies  them.  Those  that  have  the  proper  finish,  €»r  shade 
t»f  color,  will  fjc  rich  an<l  glossy  in  the  cxtrenu\  but  the  nu^re  somber- 
(Lsolored  females  must  Ih\  de]>ended  upon  for  the  (exhibition  males. 

LI  ways  seleet  good,  dark  undercolor  and  dark  h^gs,  as  they  give 
irance  of  an  established  coloi-  in  the   Idood,  while  the   light  or 
Blow  colored  legs  and  the  pale  undercoloi*  ljes[R'ak  the  infiuenee  of 
\  lighter  shade  of  the  ancestors^  the  influence  of  which  is  detrimental. 
>d,  strong  black,  through  and  through,  including  undercolor  and 
of  feathers,  is  the  best  assurance  against  white  iu  the  olfspring. 
these  features  of  color  must  be  closely  watched  if  we  hope  to  sue- 
in  producing  Black  Wyandottes  of  highest  quality. 

THE   BUFF  WYANDOTTE. 

f  There  has  Ix^en  considerable  contention  al>out  the  question  of  priority 

^production  of  this  variety.     From  all  inforniation  at  hand  the  indi- 

liona  are  in  favor  of  George  H.  Brackenbury,  of  Auburn,  N.  Y»,  as 

I  pioneer,  wdth  Dr.  Aldridge  and  R.  (i.  Buifington,  of  Fall  River, 

i.f  close  seconds.     These  two  distinct  lines  were  produced  under 

^iffereut  methods.     One  was  formed  from  Wyandotte-Buff  Cochin 
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eroas;  the  other  eanie  through  the  Rhode  Inlaiid  Ked-Wvandotto  croiss. 
Other  ?4t rains  came  from  ditloreiit  crosses — all  aiming  for  thi?  same 
end,  but  each  usin}^  a  sepanite  rule  of  proeedure. 

The  New  York  strain  of  Butt  Wvaridottes  was  produeed  from  the 
uriioTt  of  Wyandotte  males  and  But!  Coi'hiii  feniale.H.  Thi8  strain  was^ 
krgely  Cochin  in  Idood  and  form,  in  eoh>r  4if  wings  and  tnil,  and  in 
surface  color,  and  i.s  the  lK^st  of  any  of  the  early  profhictions.  The 
anmljL^nnavtion  of  thin  and  the  other  strains  improved  them  all  and 
travc  thent  the  start  towanl  their  present  {wrfection  of  form  and  color. 
The  Butf  Wyaiidolti*  is  nearer  related  iu  the  Asiatic  faTiiily  than  any 
of  the  older  \\'yandotte  varieties,  as  the  latter  were  crossed  agnin  ajxifi 
the  Cochin  lo  j^uin  the  desired  color.  The  orig^inal  Fall  River  strain 
(so  called)  eunie  as  th*^  result  of  an  ung'uided  cross  of  Silver-Laced 
Wyandot tes  and  Rhode  Ishind  Reds.  Thi"  Rhode  Island  Ki'd,  a  eru«?*- 
lu'cd  farm  fowL  in  union  with  the  Wyandottes,  which  were  placixl 
am<intj  the  Reds  to  ad\'ance  their  value  as  market  [wiultry,  ^nyc  a 
product  that  was  molded  into  the  proper  foi*m  and  cohjr  for  the  Butt 
W\vaudotte.  The  Rhode  Island  Red  was  Inrgely  descended  from  the 
early  Asiatics,  and  thus  trave  renewi^d  strinijiifth  to  these  later  hlocMl 
lines,  and  uddinif  to  I'ather  than  detracting  from  the  tendency  t^rward 
Asiatic  form.  This  strain  wjis  badly  handicapped  with  black  in  tall 
and  wings,  an  iidriM'itance  from  Imth  ancestc»rs.  The  union  of  tbc\^e 
tw^o  stmin^  gavt*  strength  of  chtiracter  and  better  color.  The  original 
formation  iif  each  seemed  to  blend  with  the  *)tljer,  offering  little  re,**ist* 
ance  to  the  hand  that  was  guiding  them  to  n  more  jierfect  condition. 

The  third  strain  came  from  the  nnii»n  of  liutf-Laced  females  uf  very 
liltic  Im-ing  (whicli  came  as  sjxjrts  fnmi  tljc  (iolden-Ijaced  variety) 
with  a  male  from  the  Fall  River  strain.  Theiic  three  lines  of  breed- 
ing have  fu!*nishetl  the  foundation  of  this  most  excellent  variety. 

While  in  ijucst  of  better  color  the  sha]>e  and  size  have  been  noglccU 
to  a  considi^rablc  extent.  The  fact  that  there  are  many  s]HH*imen!*  of 
g(H)d  form  and  color  that  are  oversize  is  pisitive  pr<K>f  that  sijrx*,  f<iha|JC^ 
and  color  t*an  all  be  muintiiined  without  injury  to  either  iduiraeterisiie. 
It  seems  to  be  a  necessity  to  t)rccd  closely  in  line  toestaldish  and  main* 
tain  gootl  color  and  hr(*ed  cliaracteristics.  While  this  is  true,  it  tloi» 
not  estabHsh  the  ni^cessity  of  selecting  inferior  size  and  «hape  a^  one 
of  the  requirements.  Sha|K*  nmst  l)e  considered  at  all  time^siuiof  first 
importance;  size  should  be  of  almost  e<pial  consideration  with  oalor; 
and  never  should  coloi'  stand  paraujount  U>  Inith. 


SKUfCCTIN<i    KOk    HKEKlHxNrt. 


The  pro|K!r  selection  of  Buff  Wyandottes  to  l>e  used  for  producing 
exhibition  specimens  of  merit  is  a  <lil!icult  ta^k.     First  of  aJL  thi* 

8ueh  as  white  ear  ! 


jMissibiltty  cjf  per|X'tuating  disqualilinitions  — 8ueh  as  w 
bad  combs,  and  poor-colored  shanks  and  feet— is  to  be  g 
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Eyes  should  be  pi'omincntl)'  bright  and  clear  and  of  a  ^ood  bay  color; 
8hiuikH  iirid  foct  a  tjood  yt^How  color,  very  smooth  and  hvv  from  any 
senif^lanco  of  either  feathers  or  down;  romh  and  ail  head  point.s  should 
be  alaiost  perfectioii  in  form  and  textuiv* 

It  IS  worse  than  folly  to  ho|>f  to  otitain  t^ood  Wyandot  to  sfrajie  from 
ill-fornnHl  parents.  Disrurd  a>i  hreeders  all  faulty  specimens  and  con- 
tin  ut^  to  U8e  only  tht'  best,  ftn*  in  this  way  only  c^n  excellence  be 
obtained,  (rood  size  and  vigor  are  of  the  ^jfreatest  importance.  With- 
out thi\st^,  litth"  pruspeet  of  advaneenient  can  l*e  had.  It  is  hardly  nee- 
eiiHarv  to  again  mention  the  fact  that  all  varieties  miLst  have  the  same 
breed  shajie.  This  is  doubly  true  of  the  solid-colored  varieties.  The 
one  solid  color  and  the  shape  are  the  only  necessities  for  iH^rfeetitm; 
but  tln^  demand  ftjr  excellence  is  by  far  more  rigid  against  solid  color 
than  partiei^lored  fowls. 

Kijnally  as  much  t^are  must  be  given  to  the  selection  of  the  females 
as  Ui  the  males.  Each  nuist  have  the  greatest  amount  of  cjuallty 
obtainable.  Good  fonu,  good  size,  and  constitutional  vigor  are  quite 
as  valuable  in  the  femak*  as  in  the  iiia!<\  It  is  the  female  that  easts 
the  givater  influence  over  size  and  tV»niu  (Jood  color  is  an  absolute 
necessity  in  the  male,  as  he  iin|mj'ts  the  greater  influence  over  etdor. 
All  these  features  shmdd  have  rareful  considemtion  when  selecting 
breeding  stock. 

TO    rHfUaCE    BUFF  l'0[^»R. 

It  is  safe  to  presume  that  there  is  no  color  of  a  fowl  so  hard  to  ju'o- 
duce  and  maintain  as  the  but!"  c^doi-.  Tin* re  is  but  onr  true  buff  color. 
Lemon  shade  is  not  huff;  a  n^d  or  cinnamon  *'olor  is  not  Iniff:  neither 
is  a  reddish  brown  a  buff;  tht^  true  shade  is  '^goldt-n  buff.*'  IIjc  term 
used  for  Standard  buff  enlor  is  ""one  even  shade  of  rich,  golden  buff 
fwv  from  shafting  «>r  mealy  ap])earance.'-  This  is  simply  a  true  rich 
buff  of  gfddi^n  hue.  Many  [uxxkice  a  thin  uneven  shade  of  bunion 
yellow  and  call  it  bnff,  while  othei's  favor  a  deep  orange  buff  or  cin- 
namon  color  and  present  it  as  the  true  shade  for  buff.  These  are  not 
the  true  golden  buff. 

The  proper  shade  of  buff,  many  say,  is  a  mixture  of  yellow,  red, 
and  white,  uv  a  combination  of  yellow  and  pink.  This  is  abstjiutely 
true  wht^n  mixing  colors  on  the  palette*  but  many  years  of  (wperjenee 
have  proved  that  it  is  far  moi-e  difficult  to  control  the  color  of  plumage 
than  to  projKudy  mix  the  paints.  It  is  easy  to  say:  Keep  *>ut  the 
bhick  or  drive  out  the  white;  but  it  appears  when  least  expei  tod. 
Buff  is  a  nnide  color — it  Ls  not  a  natural  color— and  there  is  hut  one 
rub?  for  its  certain  production,  and  that  is  the  union  of  the  truest 
color  possible  to  obtain,  yrar  aftei- year,  until  a  strdiu  is  established 
that  will  breed  true  to  eohir,- 

A  continued  system  of  inbret^ling  for  good,  sound  phmiage  color 
has  many  dmwl>acks.     Keductiou  of  size  and  loss  of  form  are  thti  UL<i*t* 
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serious.  To  ol>viate  this,  new  blooil  must  be  introduced  frora  time  to 
time,  the  admi.ssion  of  whieh  bringH  with  it  more  or  lens  disturbance 
of  color  lines,  eausing  a  eontinual  oscillation  between  good  color  ftnd 
good  form.  One  of  t!ie  principal  asflurances  of  good  color  h  the  proper 
undercolor  and  color  of  shaft! iifc  or  tpiills^ — all  <if  which  should  1h»  luiff 
to  the  skin  and  of  a  shade  somewhat  Htjfhter  than  surface  color*  What- 
ever the  shade  of  Iniff  may  be,  let  it  lie  even  nnd  true  all  over  and 
through  and  through. 

It  is  not  advisiihie  to  mate  light  and  dark  specimens;  the  result  will 
l3e  a  mealiness  in  phiuiagc  of  chicks*  The  very  best  selection  in  of 
females  having  the  true  golden  butf,  and  of  males  whose  breast  color 
is  one  or  two  shades  tlarker  than  the  fe nudes,  all  to  be  very  even  in 
color  and  frt^e  from  luiy  shade  other  than  the  butL  Black  and  white 
should  be  avoided.  If  white  is  present,  it  is  quite  likely  to  show  in 
undercolor  and  (m  wings  of  the  offspring.  Black  will  show  in  the 
wings  and  taiL     Both  are  equally  objt'etionuble, 

PENCILKD    W^VANDOTTKS. 

Having  forced  thcniselves  into  distinguishitig  classes,  the  Silver  and 
(loldcn  VVyandottes  are  known  as  the  Silver- Ijaced  and  Golden- l^irt^ni 
varii'tii's.  from  the  fa<"tlhat  their  plumage  has  an  »*dging  nf  blurkalioLit 
each  feather  whicli  is  known  as  hn*irjg.  Two  varieties  are  now  demand- 
ing  rec(jgnition  that  have  |>enciled  plumage. 

If  proper  uniformity  in  the  Standard  is  to  l>e  maintainetl  the  line 
should  b(»  drawn  lie t ween  the  laced  an<l  iK*nciled  varieties*  All  liici^d 
varieties  should  lie  grouped  under  one  head  and  the  penciled  varieties 
under  another  head.  Tins  wtjuld  fcirm  a  guide  for  uniformity  in  the 
Standard,  and  cover  all  varieties  that  now  iir  hereafter  may  seek  admis- 
sion* We  have  the  Buff  La<'ed,  as  well  as  others  yet  unntmied,  that 
are  gainirig  in  quality  eaeh  year.  Thest*  should  liave  provision  made 
fur  them  in  advan<-e,  su  that  a  uniformity  of  standard  may  be  observed 
io  their  construction. 

O0LDEK-PBKCII.KD*  oB    PAKTRIDGB,  WYANIX>TT8*  | 

This,  the  first  penciled  Wyandotte,  is  the  residt  of  crosses  made  in 
1881*  by  George  H.  Brnckenbury,  of  Aulnirn,  X.  Y.,  who  U8ed  m 
Golden  Wyandotte  male  aiul  a  Pea-Combtnl  Partridge  Cochin  female 
for  his  start.  Aliout  the  same  time  Joseph  MeKeen,  of  Omro,  Win,, 
and  his  cow^orker,  E.  ();  Thieni*  jmt  ftu'fh  efforts  for  the  same  result, 
using  (f olden  Wyandotte  and  Partridge  Cochin  crosses.  These  three 
men  should  have  the  credit  of  thiMHiginof  the  Golden-Penciled  Wyan- 
dotte. Future  results  only  will  prove  who  are  the  rnost  comi)etent  in 
the  advancement  of  this  strain.  Every  time  a  new  variety  is  prtKUic*ed 
contrntion  arises  as  to  whom  the  credit  of  its  origin  should  he 
arcorded.  If  letter  i*ecords  of  time  and  matings  were  kept  they  would 
be  proof  in  the  ca»e. 


An  Rpt.B-A  I    i90l 


Plate    CXVI 


golde:n  penciled  wyamdotte  male 


An,  Rpt  B  A  I    1901 
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GOLDEN    PENCILED  WYANDOTTE    FEMALE 


RIGHTEKNTH   AKKlTAt   RlCPO^t. 


ThiH  n«nv  Wyandotte  has,  or  Hhould  have,  tho  siuuo  viAor  and  murk- 
iiij»'s  ill  Jill  j-iiM'tinns  ns  ihv  Piii'tridgr  Corhin  f<mL  In  siz*\  shu|M^-,  and 
conili  it  ninst  ronforin  to  the  Standard  d(Hiiund>.  t'tn'  all  Wvnndottos» 
It  should  be  a  Wyandotte  of  perfe«'t  form,  clothed  in  the  beautiful 
pluniajie  of  the  Partridfjfe  (  ochiju 

The  production  of  good  eolor  and  markings  for  this  new  variety  is 
not  an  f^asy  ta«k.  The  color  demanded  for  the  Partridge  Cochi  n  makes 
it  almost  impossible  to  produ(*e  gotKl  exhibition  mules  and  females 
from  the  same  mati ngs.  As  the  new  Wyundott**  advances  in  quality 
the  same  dittieidties  will  confront  it  that  confronted  the  Cochin,  and 
the   same   mctlKKls  rtnist  })e  a|>plied  as  are  now  used  to  |>roduce  the 


Fio.  •^i4.— Feat h era  of  r«rtri^Kt'  WyunduiU',    ^.  fliiffl.  fenmlo;  B,  Urtm^i,  (emAlv;  C,  wing^  lemnlc; 
1),  ciipCf  female;  £,  Imckle,  female;  /*,  hiicklu,  luule. 


Rexhiliition    Cochin,   unless   some  of    those  who   are   engaged    in    the 
improvenieut  of  the  Pericilrd  Wyandotte  devise  a  jdun  of  mating  tlait 

I  will  pi'oduce  males  and  fi'males  of  equal  quality  from  the  single 
matiug.  Until  the  Standard  for  this  variety  is  formed  and  accepted 
it  can  be  considered  onlv  under  the  description  published  hv  the 
r 


Ncytfi* — Siuce  the  above  waa  written  this  variety  of  Wyandottt^  ha.s  In  I'li  mlmiWed 
l^to  the  Standarti  under  the  name  (tf  Fartrid^  Wyandotte.  Thiti  whm  *hmv  at  the 
meeting  of  the  j\jijeriL'an  Poukry  AKK^K-iiitiun,  at  tliieafjo,  on  January  2M»  ISHII.  The 
Standard  description  of  the  variety  denianda  that  they  have  the  line  Wyandotte 
shape,  'w  hile  the  eolor  is  the  same  as  for  Partridge  Coehiua. 


L 
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EtrLriCR-PEKClLKif    WYANlKiTTK, 

This  variety  also  originated  with  Mr*  Braeki'nbury*  It  is  the  iiB«ult 
of  A  Wvaiidotte-I)ark  linihrna  rro.ss.  Th<'v  jire  troe  Wyundottes,  atid 
have  the  color  and  njarkinjr;^  of  the  Dark  Brahma;  the  t<*pcolor  of  the 
male,  silvery  white;  haekU:^  and  naddln  striped  witli  Uhiek;  breast  and 
nndercohn'  of  l>ody  a  Infant  if  ul  rieh  jr  lossy  Ivlaek;  beak  and  shanks 
yellow.  The  female  is  a  beautifid  elear  jifmy*  nicely  jx^rieiled  with 
the  darker  t*<dor.  This  variety  pnmiises  k)  be  one  of  our  most  b^aii* 
tiful  fowls.  The  attrartiveness  of  rnlor  and  murkingH  add  jtrivatly  to 
the  admirable  Wvandotte  form. 

It  is  to  1m^  hopi'd  that  the  Vrad  color  of  thr  bat^k,  so  prevalent  in 
the  Silver-Laeed,  will  not  be  present  in  this  uvw  variety^  a.^  their 
beauty  dei>t*nds  so  larj^ely  iipini  clearness  of  plumage,  which  can  l*e 
easily  marre<l  by  the  presence  of  the  reddish  brown  ciist  too  often 
seen  in  the  Silver-Laced  males.  The  efforts  of  their  <*hampioris  to 
breetl  both  thcsf*  iMMu^iled  varieties  with  yellow  shanks  will  no  doubt 
retard  them  siKmcvvhat,  a.s  it  did  the  hliu*ks.  They  i^hould  at  lea.st 
have  asnuieh  hititurlc  fm- rotor  as  the  Cochin  jind  Bi'ahmay  from  which 
they  are  drriv  cd. 

liotli  the  Silver-Penciled  and  the  (Tolden-Pcnciled  aiij  clear  in  color 
and  beautifully  pcncile<b  In  the  former  the  blark  and  white  are  well 
defined.  The  stripintr  of  hackle  and  sadtlle  in  each  is  very  prominent 
and  true,  while  the  penciling  ajid  color  of  some  of  the  Golden  females 
are  almost  the  equal  of  that  of  thi^  Partridirt*  Cochin* 

THE    BUFF'LACKD   W*YAN1>01TE. 

The  Buti-Laced  variety  has  the  true  buff  center  and  tlie  whiti*  hieing^, 
or  t^d^'^ing,  on  pliuuage,  exactly  like  the  Hu If- La4ed  Polish.  They 
came  as  the  result  of  some  of  the  many  crosses  made  to  establish  other 
varieties.  In  order  that  the  readers  may  know  more  of  the  nuitings 
and  cro.ssp?>  of  this  variety,  there  are  ^iven  below  the  exact  wortls  of 
one  who  helj^i'd  in  oii^inatinj^  it:  *'From  a  combination  of  blood, 
mmle  from  a  (told en  Wyandot te-Butf  Cochin  cross,  matc<l  to  White 
Wyandotte- Ikitf  Cochin  cross-breds,  a  ctjckercl  sported  having  the 
two  colors  of  the  Buff-Laced  birds.  His  f»reast,  Hufl»  and  wing  bars 
were  laced  with  white  as  perfectly  as  any  laced  Wyandotte  malo  I 
ever  saw,  His  wing  1k>ws  and  all  the  tenters  of  his  entire  plumage 
were  of  the  samt^  deep  red-liay  c<dor.  The  white  lai^ng  was  n^  wbitir 
as  is  seen  in  any  white  variety.  This  Imflfdaced  nuile  was  bred  to  a 
l>en  of  the  binedaced  females,  to  lighten  tlic  color  of  the  lacing. 
From  this  was  olitained  one  beautiful  pullet  from  which  was  developed 
this  variety.''  From  these  many  crosses  other  color*s  also  made  tbidr 
appearance.  a>^  mentioned  above;  for  instance,  the  bluedaccd  femalej^, 
which  are  sometimes  called  violet  laeed.  Other  crosses  pnxluced  the 
BuH  Traced  variety,  as  follows:  By  crossing  Golden -Laced  and  White 
Wyaudotteij,  and   remating  the   liest  results  of  these   mating**,  the 
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foundation  of  one  of  the  mo^t  successful  strains  was  laid.  Another 
ranie  tin  a  by-product  from  an  attfiinpt  to  pTodui***  blue  liu*in^  upt)n  a 
Ridden  colored  W  vandotte,  Sonit*  spci-iinens  came  with  the  golden 
centers  and  white  lacing,  giving  the  foundation  for  one  of  the  liest- 
known  stiiiiris  of  the  world.  All  these  many  cro-s.ses  lirought  tiie  same 
final  residt,  namely,  showing  the  possibilities  of  nianipulating  tlie 
shades  of  color  and  their  numerous  markings. 

A  reasonably  |)erfect  spcidmeii  of  this  variety  is  a  most  lamiitifid 
fowL  Tlie  fH^nti^r  cd'  the  plumage  should  be  a  rich  golden  bufi'  iruely 
laeed  about  with  white.  Thus  far  l)ut  a  limited  nund>er  has  iM^en  pro- 
ducetl  which  has  the  desirable  qualities. 

THE    UNNAMED    VARIETIEH   OF   WYANOOITES. 

The  most  prominent  of  the  unnamed  varieties  is  a  fowl  of  a  Wyan- 
dcitte  shape  having  the  <"(jlor  and  marking  of  the  Light  Bnihma.  It  i?* 
known  Jis  the  Colundtia  Wyandotte.  Its  style  of  ecdor  smd  marking 
has  not  so  bir  attracted  public* attetition.  (ireat improvement  lins  been 
made  in  the  variety  within  the  last  two  years,  and  it>^  general  make-up 
in  f<irni  and  color  could  be  directed  into  a  most  Ijcautiful  specimen  of 
tlie  Wyandotte  family.  Evidently  these  fowls  originated  fnun  a 
White  Wyandotte-Light  Brahma  ei*oss.  The  rich  j^ellow  of  lieak  and 
shatiks  will  come  very  natumlly  to  them,  and  the  striping  of  hackle, 
when  it  becomes  equal  to  the  same  section  of  the  highly  colored 
BrahoKi,  will  be  an  attractive  contrast  with  their  white  lx)die,s, 

77ff  VhifHff\  or  Vioht-Lact'd  Wijitndofft^  is  of  the  same  shade  and 
color  as  the  (Tolden-La<'ed,  except  thnt  it  has  the  blue  instead  of  the 
bhick  lacing.  W^hen  this  lacing  is  of  a  rich  violet  blue  the  coloring  is 
attractive.  This  variety  was  pruduced  by  crossing  and  recrossing  the 
Wyaiidotte  vai'ieties  and  selecting  the  best.  Much  trouble  is  iilwiiys 
experienced  in  attempting  to  hold  these  colors  true.  In  fact  they  are 
Wyandcjttes  of  a  nuudi  too  delic^ite  color  formatitni  to  i>e  other  than 
an  extrenjely  fancy  ftrwl. 

OueJcoo  Wijamhdte,— 'In  England  they  have  a  Wyandotte  of  the  same 
color  as  our  Burred  Plymouth  Rticks  which  they  c^ll  Cuckoo  Wyun- 
dottes.  80  far  they  have  gained  lait  little  prominence  in  their  owr* 
countrj'  and  none  have  been  seen  in  this  excepting  those  often  shown 
in  our  American  Dominicfue  classes.  They  favor  our  Wyandotte^  too 
much  both  in  fornt  and  color.  In  addition  to  this,  the  long  tlowing 
titil  of  the  properly  constructed  Dondidque  is,  in  too  many  case^,  mis- 
placed by  the  Wyandotte  form  of  tail. 

Sfmu  other  ml oi'H. — If  the  Pile-colortni  Wyandotte?  could  be  pro- 
duced in  a.s  delicate  tints  as  the  Pile  Game,  it  would  add  another 
variety  to  the  tridy  fancy  Wyandotte  list.  Among  the  newest  is  a 
fowl  of  Wyandotte  shape,  with  lu'oken  black-and-white  plumage,  like 
the  Ancora  or  Houdan.  This  fowl  is  presumed  t^>  be  related  to  the 
Erminetts,  a  fowl  of  nnich  the  snme  character  that  has  h<5^;w  Vvt^^^  \^x 
New  England  for  years. 
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A  VARIETY  OF  THE  HOfi    (IIOLEBA   BA(  ILLFS  WHIC  H 
(LONELY  RESEMBLES  BACILLUS   TYPHOSl  S. 

By  M.  I)(>ii5«KT,  M,  D., 
Agsigiatd  CJiief  of  Biodtemic  Divi^ioji,  Bnreau  of  Animal  IndtiMry* 

VariatioriM  in  tlie  cultural  features  and  pithogenic  powers  of  manr 
of  the  diesease-pradueing  bacteria  are  so  frequently  encountered  thmt 
it  is  seldom  that  half  a  drjzen  eiiltinvs  of  the  sam**  organism  f  rotii  dif- 
ferent sources  will  agree  in  all  particularn.  This  is  especially  true  of 
the  hog  cholei-a  group  of  Imcteria,  a  number  of  varieties  of  which 
have  Ijeen  descrihed  by  Smith,''  who  found  the  widest  variation  in 
pathogenesis  and  niaoy  departures  from  the  typical  growth  in  bouillon 
and  on  gelatine  plates.  Moore ''  h>is  also  described  a  nonmotile  variety 
of  the  hog  cholera  bacillus.  In  the  course  of  an  extensive  <tudy  of 
hog  cholera  bacilli,  which  is  now  in  progress  in  thi.s  lal>oiiitory,  under 
the  direction  of  Dr»  E.  A.  de  Schweinitz,  many  varieties  have  been 
encountered. 

The  interest  attaching  to  these  variations  in  the  hog  cholera  Imcilla^ 
is  very  much  increased  when  they  indicate  u  tendency  to  approarb 
more  nearly  the  allietl  rar*\s  of  colon  nod  typhoid  Imrilli,  and  it  \^  for 
this  reason  that  the  description  of  the  l>acillus  herein  dascribed  is  pub- 
lished sejmrately.  This  organism  has  been  designated  BacUhm  tI8^ 
and  was  isolate<l  from  the  spleen  of  a  sick  pig  belonging  to  a  herd  of 
Hwiiic  in  Page  County,  Iowa. 

The  first  signs  of  disease  in  the  herd  were  noticed  on  Oc^tober  5v 
isy*^,  iiml  by  Noveuibrr  11,  IhilO,  the  diwea.st^  had  run  its  course,  hiiving 
caused  a  Kksh  oi  Zl  animals  out  of  a  total  of  44  in  the  herd.  The  post- 
iTiortc^m  examinations  of  the  pig  killed  for  that  puriK>se,  and  from 
wdiifli  our  cultures  were  t4iken,  showed  pi>rtioiis  of  the  large  and  small 
intestines  iiifluuied  and  both  kidneys  congested.  The  liver  was  dott4Mi 
with  areas  of  coagulation  necrosis,  spleen  enlarged,  soft,  and  dark. 
The  lungs  were  highly  congested,  and  there  was  one  large  hi  i  i 

area  in  the  right  lung.  There  were  a  nmnl>er  of  snmll  henioi  ..  ^  , 
to  be  seen  on  the  surface  of  the  lungs.  From  theae  postmortem 
appearances,  and  from  the  rapidly  fatal  charat-ter  of  the  di>«wise,  the 
diagnosis  of  hog  cholera,  acute  type,  w^as  made  by  the  veterinarian 
conducting  the  field  work.' 

■  Bulletin  No.  6»  Bu.  An,  Ind.,  IT.  S.  Dcpt.  Agric. 
»^  BunHiu  No.  r^,  Bu.  Ajh  la*K,  T.  8,  Dt'iit.  \mc, 
"  Till*  poettnortein  exatiunutiuu  iiud  iield  iiulefi  were  aiade  by  Dr,  Chius,  M4  Vmj^ 
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A  ijiiiiipa  pi^'  inoculated  sulx'utanpouslj  with  a  liciuillon  culturi' 
iiiade  froui  the  orifri rial  u^ar  stah.surcnmihrd  on  tii«^  fifth  day,  arid  from 
the  liver  of  this  guiJioa  pig  tliere  was  obtained  in  pure  eulture  a  ^Dlall 
aetivelj  motile  liacillits,  which  is  the  .subject  of  this  piipcn 

Before  entering^  upon  a  detailed  description  of  the  iiiorphological 
and  hiologi(»al  ehai'aeters  of  the  barilUis,  it  may  he  well  to  call  atten- 
titni  tu  the  fact  that  during"  the  eighteen  months  that  it  has  been  under 
cultivation  on  various  media  it  has  undergone  no  jjereeptihle  variation. 

Morphology, — Small  baeilli,  with  rounded  ends,  usually  appearing 
singly,  though  sometimes  in  pairs,  never  in  ehaias.  The  length  in 
twenty-four-hour  agar  cultures  is  from  1  to  2  M-  and  breadth  from  0.5 
to  0,8  ^,  The  dimensions  are  practically  the  same  in  fresh  gelatine 
and  beef  broth  cultures,  though  tlu'y  are  possibly  slightly  greater  in 
both  meiisurements  in  cultures  on  the  latter  medium.  In  old  gelatine 
stiil>  cultures  (twenty  days  at  ifiJ"  C*)  the  average  length  is  from  1.5  u, 
to  2.5  ^.  There  are  a  few  individuals  in  these  old  gelatine  t^ultures 
whose  length  is  as  great  as  i?4  pi.  These  longer  forms,  as  stilted  alwjve, 
are  not  numerous  and  take  the  stain  alnjiit  as  well  as  the  snniller  forms. 

Stiifnhifj  jM^wcrs. — These  bacilli  stain  readily  with  watery  solutions 
of  the  ordinary  aniline  dyes.     They  do  not  8tjiin  by  (Trani^s  method. 

Motility. — They  are  actively  motile,  and  the  individuals  posyesa 
several  tlagella. 

No  spores  could  be  demonstrated. 

BIOLOGICAL  CHARACTERS. 

Neutnd  houHhm  {mmtrffl  to  plu^nf^lphthotilh). — Cultures  grown 
twenty-four  hours  at  37 '  C.  give  a  fairly  atmndant  growth.  There  is 
a  uniform  cloudiness  thrf>ughuut  tin*  nuidiuni  and  a  very  slight  sedi- 
ment in  the  bottom  of  the  tube,  hut  no  surface  film.  Tlit^  growth  at 
22  C.  is  almost  identical  with  that  at  37.5-  C,  though  possilily  not 
quite  so  vigorous* 

Acid  homl/ou  (ii?.rS'  pfer  cf*nt  acid  to  phenol phf hole! n). — Cultures 
grown  twenty*four  houi's  at  87'^  C.  show  a  very  slight  diffuse  cloudi- 
ness, no  surface  tihn,  and  practically  no  sediment.  The  growth  is  not 
ao  abundant  a.s  on  the  neutral  iKiuillon. 

Gelatine  plati^s  {16  per  eent  getntine^  fteutral  to  phenolphihalein), — 
Colonies  visible  at  the  end  of  forty -eight  hours.  At  the  end  of  five 
days  the  surface  colonics  are  from  4  to  6  nun.  irj  diameter,  round,  flat, 
and  semitransparcnt,  bluish  hy  retlectcd  light,  and  have  sharply  detined 
irregtdar  margins.  Magnified  almut  ten  diameters,  the  surface  is  seen 
to  be  slightly  irregular,  the  undulations  extruding  generally  in  a  radial 
direction.  The  colojiy  is  made  up  of  very  tine  wavy  lines,  in  great 
part,  although  some  portions  are  granular.  The  center  is  very  slightly 
thicker  than  the  body  of  the  c<»Iony,  and  the  niargiris  are  quite  thin. 
The  colony  resembles  the  typhoid  colonies  very  closely,  thou^k  \t\4* 
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perhaps  a  trifle  thicker.  The  doep  colunies  are  very  small  and  round 
or  oval  J  nearly  opaque,  with  slightly  lighter  center  than  circunifetimcc. 

Gelatine  ntah  cu/iitn'^  {/.i*  y/r/*  n*ft(  (/*7^/t!/N\  utittntl  ttt  phtfiinlphtha- 
ltin\ — The  growth  in  gelatine  stab  cultures,  which  iK^omci^  visible  in 
twenty -four  to  thirty-six  hours,  at  the  room  tempi^mture  of  about 
22  C,  extends  to  the  bottom  of  th»^  needle  tracks  where  it  ii*  not  **o 
abundant  as  nean*r  the  surface,  and  where  sr'paitite  round  colonies  are 
more  distinctly  seen.  The  surface  growth  at  the  end  of  fourteen  day» 
is  white  and  flat,  witfj  irn^gular  margins,  \\.m\  is  from  5  to  12  nun*  in 
diameter.     The  gelatine  is  not  liquefled. 

A(mr  platt'M{L'2tj  itercent  agar;  neHtmltopfiemdphthalein)* — Grayish 
wliite  colonies  are  seen  on  surface  of  plates  kept  at  ^ttJy  V,  for  twenty- 
four  hours,  Thr  r()l(jnics  arc  irregular  in  shajx^  and  tend  to  .spivad 
nipidly  over  the  entire  surface.  There  is  nothing  characteristic  afK>ut 
their  api>tnirance.    Tlie  deep  colfmies  appear  as  small  rotmd  whitx?  dotc«. 

. {gar dan t  caituns { L^/) pt-r ant  at/ar:  aeatral  U*  jfla  ittttjththnlt'tn),  — 
At  *6l*b^  C  th(*re  is  an  ubnndant.  iTJoist,  grayish  white  growth  in 
twenty-four  hours.     The  water  of  condensation  is  (douded.  ■ 

A*jar  Utah  ruJturtM  {L'^G  per  cent  aijar;  neutral  (^  jt/ienoip/U/kUein}. — 
At  37.5^  C.  there  is  an  abundant  growtli  to  bottom  of  needle  track,  and 
grayish  white  growth  ovrr  tfie  surface  at  the  end  of  twenty-four  houi-s. 

Potatti  caltttrtH, — Thi"  aiipearuiice  of  the  growth  on  potato  depi^nds 
upon  the  reaction  of  the  potato.  In  some  eases  tlie  growth  \»  abuti- 
dant  and  yollowijsh  firown,  while  in  others  the  growth  is  scarcel}^  vUi* 
hie,  showing  siuiply  a  moist  line  following  the  track  of  the  inoculation^ 

ihillmvry  milk  {mjf-  rn'rv  L5  pet  cent  acid  to  phntfdphthaltnn)^ — No 
change  visible  until  about  the  rnd  of  two  weeks^  whiui  the  tu^^es  have 
Ik^couic  brownish  in  appearance.  There  is  no  **«mgulation,  and  the 
reaction  is  alkaline.     No  c»dor  and  no  change  u[x>n  Ixnling. 

LHmu^  mUk  {nut  ovrr  L5  p*^r  cent  add  to  jthrnolphthaUin)* — Th<* 
color  is  usually  about  neutral.  At  the  end  of  two  days  at  37-^  to  3H^  C. 
the  tubes  are  red;  they  then  gi'adually  change  to  Idue,  first  t>e4'onuDg 
neutral  again  and  a  light  fdue  by  the  se\'enth  day.  This  blue  gradimllv 
becomes  deeixM'.  antl  by  the  end  of  two  weeks  it  is  a  deep  indigo  blticu 
There  is  no  coagidation  of  the  milk  and  no  perceptible  odor*  Kb 
change  in  appearance  occurn  upon  boiling,  but  a  faint  sweetish  cxlor  Lh 
given  ott, 

Acthm  upon  car^johydraifyf, — 1,  Glucose  broth  (1  |x*r  cent  gluro^; 
neutnil  to  phenolphthalein):  No  gjis  is  produced  after  ten  day?*  al 
37.5'  C.  There  is  growth  in  both  the  open  and  closed  arms  uf  thi* 
fermentation  tube,  and  the  tluid  in  the  tube  has  a  strongly  acid  rt^iu'tion. 

2.  Lactose  broth  (1  j^er  cent  lactose;  neutral  to  phenolphthalein): 
No  gas  is  produced.  The  fluid  in  the  tube  »^  fMutnU  or  slight  I  v 
alkaline. 
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8.  Sacchiirase  brotti  (1  ixTrrnf  sacchams*^;  innitral  to  phoiiolphtliu- 
lein):  No  giis  h  prodm-prl.  Tln^  Hiiid  \u  tho  tufio  is  ntnitml  or  slitrhtly 
alkaline. 

Avtitm  tipmi  nitratm  {h'oth  acenrdrng  U^  Method  B.  0."). — In  *'iil- 
turas  kt^ptat  the  rooui  tempt^ratorp  (about  '^2  C.)a  v^'iy  decided  reduc* 
tion  of  the  niti'atos  to  nitrites  la  found  by  the  iiaphthyhimine  and  sul- 
[*hiifiiiie  lU'id  t4.\st.  Whether  or  not  the  reduction  will  contimie  further 
to  th(*  ftjrmation  of  aninK>tna  has  1mh>ii  left  for  future  deterinination. 

Pr*t*lf(fiijm  fyf  Indf^L — The  cidturo  fluid  used  for  this  test  was  the 
su^ar  free  broth  recommended  by  Smith. ^  The  medium  was  rendered 
exactly  neutral  before  inueulatiun.  Series  tif  tui»es  were'  inoculated 
and  tasti*  were  made  on  the  tldrd,  Hfth,  seventh,  and  twelfth  days. 
All  tests  for  indol  were  nej^ative. 

Aijfjiiifhiiifiitn  retirtfo/i^. — Agt^lutination  tests  made  with  the  dried 
bhjod  froui  truinea  pi^fs,  inoeulated  with  BttriihLs  US  have  all  been 
netjative,  altlinu^'hspe<'imens  were  taken  atditfereiit  times  after  inocu- 
latioiuajid  in  one  instaiK'e  just  preeediii^^  deatih  A  specimen  of  bh»od 
from  a  patient  su tiering  with  typhoid  fever  also  failed  t*)  a^'^^lutinate 
BitrliluH  US, 

I*afhf*ijefieHiH. — Patho|^tMiie  for  swine,  rabbits,  and  guinea  pigs.  A 
hog  which  received  one-half  cubic  eentimeter  of  a  twenty -four  hour 
bouillon  culture  intravenously  died  in  four  days,  and  guinea  pigs  and 
rabbits  which  received  oue-twelfth  cubic  centimeter  of  tht*  same  culture 
suhcutaueously  died  irj  from  four  to  eight  days.  The  autopsies  on  the 
above  animals  ri'vealed  the  lesions  usually  seen  after  inoculation  with 
a  virulent  hog  cholera  ba(^illus.  hi  the  rabbits  and  guinea  pigs  there 
was  e(msideral)le  intlanunation  surrounding  the  point  of  inoculation, 
and  .some  areas  of  necrosis  on  the  surface  of  the  liver.  The  spleen 
was  consi<lerahly  enlarged,  and  in  guinea  pigs  frequently  showed  mil- 
iary necrotic  areas  on  the  surfai'(\  Lungs  usually  congested.  Thin 
bacillus  is  apparently  a.s  virulent  to-day,  eighteen  months  since  iU 
isolation,  as  it  has  e\  er  Imen.  At  one  time  it  was  cultivated  for  eight 
months  without  beitig  passed  thrtjugh  an  animal,  but  at  the  end  of 
that  time  its  virulence  was  not  diminished. 

It  will  be  Hi^i^w  from  thi*  f<in agoing  deseri|)tion  that  the  only  striking 
variation  from  tlu^  typical  hog  cholera  bacillus  which  BacilhtH  IIS  dis- 
plays is  in  the  character  of  its  fermentation  of  gluccse,  w^hich  tiikes 
placi^  without  gas  produt^tion.  While  a  variation  of  this  kind  might 
not  be  considered  of  very  great  im[>ottance  when  found  in  some  other 
bacilli,  it  is  nevertheless  of  consideralde  interest  when  found  in  a 
memhi^r  of  the  hog  cholera  group  of  bacteria,  for  the  reason  that  the 
fermentative  ehameters  of  the  hitter  group  have  been  considered  con- 

■The  methtid  recommended  by  the  committee  of  Amerimn  li»cteriologii«ts:  Pep- 
tone^  1  ^ram;  jwtasa  nitrate,  0.2gnun;  water,  1,000  c.c 
"  Jonn  of  Expiirimental  Mt^L,  Vol  It  [►.  543. 


EIGHTEENTH    ANNUAL   BEPOBT. 


571 


A  table  comparing  BaciWus  118 ^  Bacillus  typhoatts^  and  a  typical 
hog  cholera  bacillus,  follows: 


l^nme  uf  urK&tilfitn, 


M.  Typbcww  Wl ... 
B.  Ty|ili(iMis  U  .... 


Blolofj, 


Morphol- 
ogy. 


^  positive  reaction. 
-  negative  reaction. 


:  vao'iDK  reaction. 
-  -  uncertain  reaction. 


NOTE  ON  BRANCHEB  FORMS  (*F  TIBKBC  LK  BA(  ILLI 

FOi  NO  IN  Cn/ri  BES. 

AmMnnt  Vhkf  of  Biocheitm  IHvmfM^  liurfnn  of  AnitmU  fndtt«tri/. 

Bmnrbod  forms  of  thr  ttilK^irlr  Usu'illr  biivt*  1>ei*n  olit^erved  in  cul* 
tniTs  luifi  in  sputu  of  tiibiTruhHis  patit^nts  hy  a  iuinil>c*i'  of  workei^ 
Ooppori-Jonrs"  has  i*"iv'<^ii  iimrli  iittrntlun  to  the  ncruiTCiK'C  of  hitiiich- 
iiig  tubinTle  bacilli  and  rc^ports  rinding  ctmHtantly  in  glycerine  »gar 
rullinvs,  whi(*b  worr  tlin^i*  tt»  four  nionths  ohl,  lininchingand  irroirujar 
funiLs  of  tbi'  tiiben'k*  fmrilliLs,  De  Schwoinitz  and  Dorset*'  also  rioU'd 
many  irrcguhir  fornis  m  young  cultures  of  tht^  buniatj  biicillu.s  grown 
on  acid  nHHiia,  tbtiiigh  no  distim't  branrbiMl  fornin  wtn'c  ^f^en.  Tho 
forms  dest'ribed  in  tljts  not.t^  (fig*  225)  wc^-e  observed  in  a  glyeeriiie 
bouillon  culture  of  tht^  Imniaii  tubercle  Imcillus  which  was  just  j^ix  weckn 
old/  This  culture  rrinaiiicd  abuut  four  weeks  in  the  thermastat,  lit 
whii'b  time  it  wa^  t^et  atiide  on  one  of  the  laboratory  tablets  and  left 

Fhi.  326.— Brunch iHl  fnmu  *tt  tuWrt'k*  iMieilll. 

there  for  two  weeks*  At  the  time  of  the  removal  from  the  thernia- 
Htat  thi'  culture  was  perfectly  normal  in  apprniranee^  while  at  the  time 
this  observation  wa,s  made,  instead  of  the  usual  nnigh.  Mat  film  extend- 
ing evenly  over  the  surface  of  the  bouillon,  there  \va.s  a  small  jKirtion 
about  one-half  im"b  in  diaiueter  which  projeeted  ab(»ve  the  surface  of 
the  medium  about  one- fourth  inch  and  which  had  a  hlel>dikt?  apix^nt- 
ancc,  (1osrr  cxaminatitm  show^ed  a  fungus-like  growth  on  the  under 
surface  of  this  bleb.  Cover-ghins  pre])aration8  from  the  bleb  nliowcd 
the  contaminating  organism  to  bo  probably  a  form  of  wtreptothrix* 
The  tuben  Ic  bacilli  stained  well  with  carbol-fuchsin  and  were  quttu 
irregular  in  shai:K%  siy.e.  and  the  manner  in  which  they  to*ik  up  the 
staining  fluid.  There  were  many  lf>TJg  filaments,  short  rod***  ati^i 
branching  f<U'ms,  and  in  many  the  so-ealled  ^"beading"  was  very  pro- 

•Oentfalb.  L  Bakt.  u.  Pamsit.,  1893,  18f>5,  and  im\. 
•^Bulletin  No.  13,  Bil  An.  ItnL,  l\  S.  Dt-pt.  Auric, 

*^The  cuUtire  wae  f\x  weeki*  old,  alttiough  thiij  oiptuiHui  hn»  in^n  cuttJV«ledl 
artificial  ruedia  more  than  two  years. 
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nounced.  In  all  of  these  branching  forms  the  rod  appeared  to  have 
divided  at  the  end,  producing  a  Y-shaped  lx)d3\ 

A  glance  at  the  figure  will  show  the  way  in  which  the  branches 
appear  to  have  been  formed.  The  varioas  forms  shown  here  were 
observed  in  different  portions  of  the  field,  and  were  drawn  by  Mr. 
Haines  with  the  aid  of  the  camera  lucida.  They  have  been  so  arranged 
as  to  show  the  successive  stages  in  the  process  of  branching  as  it 
appears  to  have  taken  place,  beginning  with  the  enlarged,  swollen,  and 
deeply  stained  end  of  a  rod  and  the  first  signs  of  division  at  this 
swollen  end,  and  ending  at  a  point  where  the  branches  have  attained  a 
length  nearly  equal  to  that  of  the  parent  rod.  No  secondary  branches 
were  found.  It  will  be  seen  from  the  figure  that  the  rod  was  almost 
always  thickened  and  stained  deeply  at  the  point  from  which  the 
branches  were  given  off.  Other  cultures  of  this  same  tul)ercle  bacillus 
grown  upon  the  same  medium  and  of  the  same  age,  but  which  were 
not  contaminated,  were  examined,  but  no  branched  forms  could  be 
found. 

It  is  not  the  purpose?  of  this  note  to  attempt  an  explanation  of  the 
('HUSO  or  significiincc  of  these  bmuched  forms,  })ut  simply  to  record 
the  observation  with  the  hope  that  it  may  form  a  slight  addition  to 
our  knowledge  of  the  life  history  of  the  tubercle  bacillus.  It  is  hoped 
that  the  opportunity  will  present  itself  at  some  future  time  to  identify 
the  particular  streptothrix  found  in  this  culture  and  to  ascertain  what 
influence  if  any  its  presence  had  uj)on  the  bi^anching  of  the  tubercle 
bacillus. 


THE  USE  OF  mm  AS  A   MEIIII  M   FOR  THE  CULTIVA- 
TION OF  BACILLUS  TUBERCULOSIS/ 

By  M.  DoRsirr,  M.  D,, 
AssiMant  Chief  of  Biochemict  Division,  Burtau  of  Animal  Indfijstrt/. 

The  eiiltivatioa  of  tuberde  bacilli  upon  artificial  media  directly  from 
animal  tissues  has  alway.s  }»eeii  a  matter  of  difficulty,  although  many 
widely  dili'creiit  culture  mcdiu  have  fjeeii  recoiiunended  for  thi.s  |>ur- 
|X)se.  Little  jwlvarice  has  been  made  over  the  original  £»Jow  and 
troublesome  Ido^Ml-seruni  method  of  Km^h.  unless  the  recently  desvcrila^d 
hniin  agar  and  In-jiin  st:rum  <>f  Fit*kcr,''  whirh  gave  such  ahundaut 
growths  from  pun^  cultures,  has  proved  in  the  hands  of  some  to  be 
etjually  satisfactory  when  attempts  are  luadc  to  cultivate  tJie  tubercle 
bacillus  directly  frtMu  the  tissues  of  tuberculous  animals. 

The  large  ruunber  of  tnln^rculosis  experiments  now  under  witr  in 
this  lalKiratory,  under  the  general  direi'tion  nt  Dr*  E.  A.  de  Schweinitx, 
has  luadi^  it  desirable  to  obtsiin  a  more  i-erUiin,  rapid,  and  less  trouVAc- 
fcH>me  metlioil  for  cultivating  Bat^iUnH  tnher(ndmU  than  the  blood-serum 
nu'thoil  upon  which  we  have  heretofore  relied.  No  animal  suttstancc 
sceuied  tu  jmssess  so  many  of  the  desired  tpialities  as  i^^^^^  whi(*h  are 
rich  in  proteids  and  the  glyceridsof  th«*  fatty  acids  and  also  ()liosphoric 
acid-,  which  very  necessary  snb.stun(*e  is  present  in  the  easily  assimil' 
able  form  of  glycer*jphosphoricai*id  and  its  salt,  lecithin.  In  addition 
the  egg  can  be  readily  coagulated  by  h(»at  in  a  blood-soruni  o%'eii,  A 
medium  consisting  solely  of  the  (^oagulated  contents  of  bons'  egg^  wag 
thcrefcue  prepared^  and  it  hus  given  such  uniformly  g*>ml  results  in 
this  labomtory,  is  so  much  more  easily  prepared,  and  the  growth  of 
JiariUftH  (uherculoHiM  has  appeared  so  much  more  mpidly  than  on  the 
burdened  dogs'  sermn  which  vvc  have  been  accustomed  to  us<**  that  it 
has  been  thought  best  to  publish  now  a  description  of  the  methml  and 
a  statement  of  the  results  thus  far  olitainid. 

After  this  method  hiidbeen  in  use  for  some  time,  and  after  the  work 
herein  described  was  pnietically  complete,  my  attention  was  cnllfH)  on 
looking  over  the  literature,  to  the  i>ai>er  of  Ciipuldi*^  on  the  adflttioii 
of  egg  yolk  to  culture  media.     lit-  prepared  his  meditun  by  the  addt* 

•Reprinted  from  **Aaiericaa  Medicine/'  Vol.  Ill,  No.  14,  p.  555-556,  April  6,  tHOS, 

^•Ceritralbl.  f.  Bakt..  etc.,  1900,  Abt.  i,  Bd.  xxvii,  No.  H-15,  p.  tM,%nd  No,  lft-17, 

p.  591. 

"Ccntralhl.  f,  Bakt,  etc.,  1896,  Abt  1,  Bd.  3tx,  pp.  800-803. 
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tiori  of  three  or  four  loops  of  sterile  egg  yolk  to  agar  which  had 
been  melted  mid  cooled  to  45"  to  47'^  C.  The  yolk  was  iiiixed  Ave  11 
w^ith  the  figiir  and  the  tubes  allowed  to  harden  in  an  inclined  positioru 
This  medium  has  l>een  used  by  Caimldi  chiefl3'  for  the  cultivation  of 
the  diphtliei'ia  bacillus,  altlioiigh  he  says  that  tul>(M\;le  liacilli  grow 
us  well  upon  the  egg  yolk  agur  as  upon  bhmd  seruuh 

Nastiukoff  *"  employed  media  made  from  eggs  for  the  cultivation  of 
palhr>genie  organisms,  but  makes  no  mention  of  having  attempted  to 
cultivate  the  tubercle  bacillus  upon  them, 

1  have  also  understood  indirectly  from  conversation  that  one  of  Dr. 
Adami's  former  pupils,  w^hik^  working  ahroad,  used  an  rgg  medium 
quite  simihir  to  CapaldiV,  but  his  results  were  never  published. 

I  have  used  three  different  media,  consisting  of  portions  of  hens' 
eggs,  as  follows: 

1.  The  whole  Qgg  contents,  white  and  yolk  mixed. 

2.  The  yolk  of  the  egg  separated  so  far  as  possible  from  the  white. 

3.  The  white  of  the  egg  alone* 

Perfectly  fresh  eggs  were  generally  used  and  seemed  to  give  slightly 
more  rapid  growths  than  older  eggs,  though  quite  abundant  growths 
were  obtained  from  eggs  of  uncertain  age  purchased  at  a  grocery* 
store,  which,  however,  were  apparently  fresh.  1  prefer  vgg^  not 
more  than  one  week  old,  or  which  are  not  more  than  2  per  cent  acid 
to  phe nol ph thalei n. 

/,  llif  ii'hth'  *tjg  fonieut^. — The  eggshell  is  broken  ^^refuUy,  and  the  e:Uh'e  ttmtenta 
ilr(»]»iHMl  into  a  wicle-mfrntlu^l  sttTilc  Hawk.  The  yolk  may  be  broken  with  a  HtL-rile 
platinum  wire.  (Jentle  ehaking  of  the  Hask  will  now  serve  to  mix  the  white  fliiil 
yolk  of  the  egg  quite  thoroughly.  Care  should  be  taken,  however,  not  to  shake  the 
flask  so  uuieh  that  a  foam  will  l)e  produced,  otherwise  ati  uneven  and  unsatisfactory 
surface  will  be  obtained  wh»."n  the  luedinm  is  hardened ^  When  the  mixing  ii<  com- 
plete, the  eg^?  iHponre<l  into  tulK^?'^  care  being  taken  to  avoid  fnanung,  and  the  tulies, 
containing  about  10  c,  c,  of  the  medium  are  theninelined  in  a  hluo<l-sernm  oven  and 
hardene*!  at  a  temi>erature  of  70*^  C,  Ttiis  hardening  will  usually  reijuire  two  days, 
four  or  live  hours  each  day*  S^tenlization  will  he  aecomjdiiihcd  at  the  same  time. 
A  higher  tcnifHirature  a\ay  be  nt?ed  aatl  the  medium  In?  hardened  much  more  cjniekly. 
The  growthe  of  the  tubercle  liarillua  have  f^eomed  to  be  more  vigorous  when  the  egg 
is  hardened  at  70**--74''  C,  and,  hi  addition,  tlie  ]>rolonged  heathig  prol>ably  insures  a 
more  certain  sterilizati^m*  The  me<lium  after  hardening  is  opaque,  and  yellowish 
hi  color,  and  usually  dry,  there  being  prat-tically  no  water  of  condensation  in  the 
tul)e.  The  egg  tuljea  Khould  l>e  kept  in  an  iee  1h>x  to  prevent  further  drying*  Just 
TK-fore  inoculation,  three  or  four  dmpa  of  i^terile  di.-tilltd  water  *?hoald  Ije  added  to 
each  tube  to  supplj  the  moisture  required  for  the  Batitsfactory  development  of  the 
tubercle  Ijaeillug. 

jp.  The  egf^yolk  yntdium. — In  making  the  yolk  tubes  the  e^  yolk  is  separated  from 

^Vratch,  189:^,  No,  33  and  34,  Review  in  Centndbl.  f.  Bakt.,  etc.,  1S95,  Abt  1, 
Bd.  xvii,  p.  492. 

^ Since  the  preparation  of  this  pajx^r  it  tia*^  been  found  that  strainmg  the  medium 
through  a  cloth  removes  the  foam  completely,  and,  in  addition,  givei?  a  more  homo* 
geueous  medium. 
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the  while  na  well  as  possible  and  dropped  into  a  strrile  flask*  The  yolk  alone  In 
quite  viiicid,  and  I  havo  found  it  de^sirablo  to  aiid  to  the  yolks  of  3  or  4  eggs  5  or 
10  r.  c.  of  Bterilo  water,  in  order  that  this  medium  may  be  of  practically  the  enme 
consistency  as  the  whole-epg  iiiediuni  l)ef<n'e  heating.  The  ej2rg-yolk  medium  in  put 
into  tubes,  ini-lined,  harden etj,  and  watex  added  before  inocnktion,  joet  ub  in  ttie 
case  of  the  whole-e^  medium. 

S,  The  tmdiiim  madt-frnm  ih*:  ufiite  of  the  eiftj. — Negative  results  were  ah^^ys  <jbtaintHi 
when  the  white  of  the  egg  alone  was  use^l  a^  a  cnltiire  niedinin,  t»o  it  will  not  b<j 
conjsidered  further. 

In  all  of  the  ("ggs  I  have  usod,  the  white  of  the  c^g  ha8  been  alkalme 
and  the  yolk  acid  to  pheiiolphthaleiii.  The  degree  of  acidity  or  alka- 
linity of  these  two  substances  appears  to  vary  coasiderahly  in  the  ca^e 
of  different  oggs,  and,  as  a  rule,  the  older  the  egg  the  l^f^s  alkaline  the 
white  and  the  more  acid  the  3'olk  lieconies,  so  far  as  I  have  examined 
them.  In  most  coses  in  which  the  whole  egg  haa  l>een  used  the 
mediiini  has  }>een  found  to  t)e  slightly  acid  to  phenolphthalein,  U)0 
c.  c.  of  the  mixture  requiring  from  1  to  2  c.  c,  of  normal  soiljuiii 
hydrate  solution  to  neutralise  it.  In  the  light  of  observations  upon 
other  media  thi>4  is  probably  the  optimum  reaction  for  the  tuliercU 
bacillus,  and  the  whole  egg  is  thus  well  suited  for  Baetllm  tubercuht^^i^ 
on  account  of  its  reaction  as  well  aa  its  chemic  constitution,  althou^fa^ 
as  will  be  shown  later,  1  have  obtained  cultures  from  guinea  pi|»^' 
upon  the  Qgg  3^olk  alone  when  the  reaction  was  +  ♦»  per  cent  to 
ph  enolph  tlialein. 

The  cultures  from  guinea  pigs  have  been  made  in  the  followin| 
manner;  A  small  tuberculous  focus  in  the  spleen  was  torn  out  wit 
sterile  forceps  and  crushed  ws  well  as  po^ssible  l>etween  the  prongs  of 
the  forceps.  It  was  then  transferred  upon  a  platinum  hiop  to  the 
in  the  ctdture  tulx?  and  rubbed  well  over  the  surface,  care  Ix^nj^ 
to  avoid  breaking  the  Qgg  and  the  bit  of  tissue  being  allowed  to 
remain  in  the  tube.  I  have,  as  a  rule,  used  bits  of  tissue  al»out  3  mm. 
in  diameter.  The  eotton  plug  of  the  cultui'e  tube  is  now"  cut  off  even 
with  the  mouth  of  the  tube,  the  upper  portion  saturated  with  puniffiu, 
and  the  tube  completely  sealed  with  the  paraffin.  The  tubes  are  thei 
placed  in  an  incubator  at  3S-'  C.  in  an  inclined  position,  so  that  th| 
surface  of  the  culture  medium  may  \m  kept  moist. 

Owing  to  the  opaque  characti*r  of  the  medium  and  the  color,  whici 
is  frequently  almost  white,  it  is  difficult  to  say  at  what  time  the  growtlil 
would  Iks  suflSciently  far  advanced  to  be  seen  if  the  medium  were  tmns- 
parent,  but  at  the  end  of  seven  or  eight  days  I  have  usually  been  abloj 
to  see  upon  the  whole-cgg  medium  miuute  tubercle^s,  dotted  over  thel 
surface  of  the  egg,  or  a  slightly  dull,  ground-glass  appearauo)  urouud 
the  bit  of  tissue  which  was  plaeed  in  the  tul>e.    Carefully  made  cover- 
glass  preparations  have  shown  a  distinct  increase  in  the  nujiilier  of 
tuliercle  bacilli  by  the  end  of  the  third  day  upon  the  whole*egg  medium, 
and  on  the  fourth,  fifth,  or  sixth  day  I  ha\'e  found  the  cbanicteritit 
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ropo-like  portions  of  colonies,  the  quantity  of  growth  depending  in 
great  part,  no  doubt,  upon  the  number  of  tubercle  bacilli  in  the  tissues. 

The  colonie-s  of  tubercle  bacilli  gradually  increase  in  size  from  the 
minute  dots  which  are  first  seen,  until  by  the  tenth  or  fourteenth  day 
they  are  very  apparent,  round,  white,  slightly  elevated  points  all  over 
the  surface  of  the  medium;  in  fact,  from  the  appearance  of  the  growths 
and  the  number  of  bacilli  introduced,  as  shown  by  smear  preparations, 
I  am  inclined  to  believe  that  pinicticAlly  all  active  bacilli  introduced, 
no  matter  how  isolated  they  may  be,  are  able  to  multiply  upon  this 
medium. 

Cultures  upon  the  whole-egg  medium  have  been  made  from  16 
guinea  pigs.  Nine  of  these  animals  were  inoculated  with  human 
tuberculous  material  or  a  pure  culture,  4  with  a  bovine  culture,  2 
with  a  swine  culture,  and  1  with  a  cultuixj  of  horse  tuberculosis. 
From  15  of  these  animals  I  have  obtained  growths  easily  visible  in 
ten  da3\s,  and  some  were  quite  abundant,  the  colonies  having  coalesced 
and  formed  a  layer  over  the  surface  of  the  medium.  The  one  failure 
was  in  the  case  of  one  of  the  bovine  guinea  pigs.  This  animal  died 
within  two  weeks  of  the  date  of  subcutaneous  inoculation,  and, 
although  the  spleen  was  large,  very  few  tubercle  Imcilli  were  found 
in  smears  from  that  organ.  The  cultures  developed  a  rather  abun- 
dant growth  of  a  streptococcus  in  a  day  or  two,  and  the  failure  of  the 
tubercle  bacillus  to  develop  was  no  doubt  due  to  the  presence  of  this 
organism. 

The  colonies  upon  the  egg  3' oik  do  not  develop  so  rapidly  as  upon 
the  whole  egg,  nor  is  the  growth  so  abundant,  but  the  colonies  can 
usually  be  seen  at  the  end  of  two  weeks.  1  have  made  cultures  upon 
egg  yolk  from  only  five  guinea  pigs,  and  from  all  of  them  I  obtained 
a  slow  and  scanty  growth,  consisting  of  minute  colonies  scattered 
over  the  surface.  This  failure  of  the  tubercle  bacillus  to  grow  so 
well  upon  the  egg  yolk  alone  may  be  due  to  the  greater  acidity  of  the 
egg  yolk,  which  was  enough  to  require  5.5  to  6  c.  c.  of  normal  sodium 
hydrate  solution  to  neutralize  100  c.  c,  using  phenolphthalein  as  an 
indicator. 

I  have  compared  the  egg  medium  only  with  hardened  dog's  serum. 
Potiito  and  glycerinized  agar  are  so  much  poorer  than  the  serum  that 
they  were  not  considered. 

I  regret  that  a  lack  of  time  has  prevented  a  comparison  with 
Fickors  acid  brain  media.  He  gives  results  with  the  use  of  a  pure 
culture  only  and  makes  no  mention  of  having  attempted  to  cultivate 
tul)ercle  bacilli  direct  from  the  animal  body  upon  his  brain  agar  and 
brain  serum. 

The  effect  of  the  egg  medium  upon  the  morphology  and  viiiilence 
of  the  several  varieties  of  tubercle  bacilli  has  not  been  determined 
definitely.     Both  of  the  cultures  from  guinea  pigs  inoculated  with  a 
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swine-tuberculosis  culture  showed  many  long  individuals  in  which  the 
beaded  staiuiag  wa.s  so  prominent  that  they  resembled  short  chains  of 
streptococci.  In  the  cusc  of  e^^g  cultures  made  from  pure  cultures  on 
beef  broth  of  luuuan  and  bovine  tuben-iilosis,  a  decided  shorteningf  of 
the  humun  bacillus  has  been  noted.  This  was  especially  true  of  an 
attetmatcd  human  culture  which  had  been  growing  upon  artificial 
media  for  a  long  timt^  and  had  alway??  tjcen  long  and  .slender.  Upoa 
an  egg-y oik  culture,  first  genemtion,  the  individuals  were  rendered 
extremely  short,  in  some  cases  resembling  micrococci.  No  conclu- 
sions can  be  drawn  from  this  observation,  however,  as  it  will,  of 
course,  l)e  necessary  to  cultivate  the  organism  upon  the  egg  for  a 
number  of  generations  in  order  to  establish  the  modifications,  if  any, 
which  are  produced  in  its  furm.  It  has  been  interesting  to  note  in 
cultures  two  weeks  or  more  old  the  sucking  in  of  the  paraffined  plug§, 
which  is  no  doul>t  due  to  a  consumption  of  the  oxygen  within  the  tuljo. 

1  have  not  obtained  upon  the  vtrit  sneh  rapid  imd  abundant  growth 
BB  Ficker  secured  from  pure  cultures  upon  the  bmin  medium  hut  it 
must  be  remembered  that  ail  of  my  cultures  were  made  directh'  from 
animal  tissues,  and  a  comparati\'ely  small  nuinlior-  of  Ijacilli  wero 
introduced  in  this  way.  In  addition,  the  tuben-Ie  bacilli  were  bein| 
required  to  estaljlish  a  saprophytic  existence. 

The  ogg  medium  is  so  easily  prepared,  and  a  growth  of  the  tubercle 
bacillus  can  be  expected  so  quickly  and  with  such  comparative  cer- 
tainty in  cultures  made  upon  it,  tliat  I  believe  it  will  be  found  to  be 
of  value  to  those  engaged  in  experimental  work  in  connection  with 
the  study  of  the  organism  which  is  at  present  exciting  such  genei 
interest 
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And  the  Effeet  of  Tiibereuluis  Marte  from   Tuberculosis 
Bacilli  Derived  from  IlillVreiit  Aiiiiiial8-'' 

By  E.  A*  UK  Bi'ifWKiNiT/,,  Fh.  D.,  M.  D., 
Chiiif  of  Bwrfn'mh:  Dirmoiit  Biu'enn  of  Attimftl  htfht^trff, 

AND 

Superintmd^U  of  Ejrp**rimetit  *^tt(loHf  Bureau  of  Animal  IndtuUrif, 

In  order  to  deteroijiio  j^omo  points  which  would  ap[>arciitly  throw 

light  upon  the  viruknit^e  of  the  tuliereulosis  bar  ill  i  derived  from  riittle, 
for  man,  as  exporinicjnts  directly  upon  man  are  impracticable,  it 
occurred  to  one  of  uh  (dc  Schweinitz)  several  jears  ago  that  80oie  infor- 
mation might  1>e  gained  by  trying  the  effect  of  the^e  germs  upon 
monkeys.  At  that  time  other  matters  interfered  with  the  rapid 
pushing  of  this  work,  so  that  the  experiments  which  were  originally 
planned  in  1891)  an^  beirig  t^arried  out  only  at  the  prcscnvt  time. 

It  would  seem  very  strange^  indeed,  if  the  bovine  tul>erculosis  bacillus, 
which y  it  is  well  known,  is  more  virulent  than  the  human  germ  for 
various  species  of  animals  upon  which  it  lias  lieen  tried,  should  sud- 
denly become  loss  virulent,  when  aooth*»r  animal,  man,  is  exposed  to 
its  influence. 

The  experiiuetits  recorded  here  in  brief,  a  more  detailed  account  of 
which  will  be  subsecpiently  printed  in  a  bulletin  of  this  Deptirtment, 
appear  to  confirm  our  suppositions  in  thi^  respect. 

The  bovine  culture  which  we  used  was  obtained  several  years  ago 
from  Dr,  Theobald  Smith,  of  Boston,  and  since  that  time  has  been 
grown  for  a  number  of  generations  upon  artificial  liquid  culture  media. 

The  varieties  of  monkeys  with  which  we  experimented  were  the  fol- 
lowing: Baboons,  rhesus,  and  an  American  ringtail  monkey.  All  these 
animals  were  tested  with  tuberculin  to  prove  the  absence  of  tubercu- 
losis and  ki*pt  for  several  w-ecks  under  close  observation,  and  appeared 
to  be  perfectly  healthy.  The  animals  were  kept  in  large  C4iges  in  a  new, 
large,  specialh''  constructed  house,  carefully  isolated,  so  that  one  ani- 
mal could  not  contract  disease  from  another. 

September  12,  1901,  No,  1, — An  African  feinalo  hiit»o^»n  wa^  injwcteil  sulxutaneovialy 
with  1  c.  e.  of  bovine  tal>erde  culture.  The  ijijectlon  was  made  in  the  imbculaneoiis 
tii^ue  on  the  left  side,  the  weight  of  the  aiiimal  at  the  time  being  8  poumlg  9  ounces, 

•Reprinted  from  Amerit-an  Medidne^  January  4,  1002. 


580 


BUREAU    OF    ANIMAL   INBUSTEY. 


In  a  few  davB  a  tumor  formed  at  the  seat  of  injection.  It  was  at  fin&t  hard  and 
increased  rapidly  in  ^iJ^,  soft^ened^  broke  and  di««!hftr^e<l  a  creamy  (>ud^likemibetance. 
The  wound  was  washed  with  a  solution  of  axrtj<;>lic  a^id  and  kept  covered  with  a  layer 
of  powdered  chalk  and  alum,  as  the  animul  trie<l  to  pick  (XDntinually  eit  the  wotiocl* 

Oflober  4»— The  axillary  lymph  gland  on  the  side  of  the  injection  had  boeome 
prominent  and  hard. 

October  12. — The  weight  of  tlie  monkey  had  ilecremaed  to  7  pounds  15  ounces* 

October  26.— The  animal  \\i\s  very  weak  and  depresfsed,  had  no  appetite,  and  the 
weight  (vad  decrca^itNj  to  7  jKJundB, 

October  29. — She  was  nmch  weaker  and  could  scarrcly  git  with  body  emcl. 

October  30. — .She  was  unable  U^  climb  up*:)n  the  i>erch  in  the  caj^t  and  was  ehloro« 
formed  for  imtopsy.  The  aut^jpi^y  proved  the  prcj^ence  ot  generalised  tuberculosis, 
all  the  organs  being  infected  and  literally  filled  with  tuberrlc6, 

September  12,  1901,  Ko*  2.^ — A  email  American  nnjjtail  male  monkey  waa  inocu* 
lated  with  }  c.  c.  of  the  same  tubercle  culture  as  that  used  for  the  balxKjn,  The 
weight  at  the  time  of  injection  waa  2  pounds  1  ounce. 

October  32. — Weij^ht  was  1  pound  14  ounces. 

Octtiber  2l). — lie  was  bright  and  lively,  but  the  appetite  was  not  good. 

November  7* — The  weight  was  only  1  p<.>und  121  ounces. 

Novemljcr  22.— The  animal  wai!  found  on  the  floor  of  hia  vn^  in  an  appmrentljr 
dyiri^  ci»ndition,  and  was  hence  chlonj formed.  The  autopsy  showed  the  pnreeacocil 
cotiaifierable  tuljerculoBis,  but  not  nearly  po  generalir.e^l  as  that  noted  in  the  baboon. 
Altliough  proportionate  t<i  ita  weight  thia  animal  had  rec(!«ived  the  larger  quantity 
of  the  luU-TculuHis  cutture,  it  seemcl  to  show  a  greater  rt^istance« 

This  would  agree  with  our  .supposition  that  the  bovine  bacilli  arc 
eveu  more  virulent  for  thi?  atiiiuals  more  tdosel y  aliied  to  luaa  tlutu  for 
thoj^c  nearer  the  lower  ariimaLs*  As  these  two  test&  had  >ihown  tiic 
extreme  susceptibility  of  the  monkeys  to  the  bovine  bacilli,  we  next 
stai'ted  two  comparative  te.sW. 

November  7,  1901.— Male  baboon.  No.  4,  received  suboutanooualy  on  the  ttio^r 
eide  of  the  right  thigh  1  c.  c.  of  the  same  lw>vine  tul>ercle  culture  as  that  uscwJ  above. 
The  weight  of  the  aniuial  at  the  time  wiL^  9  pounds^  12  ounces.  As  in  the  Inocula- 
tiou  of  the  first  Ittibonn  an  ulcer  was  formed  at  the  seat  of  injection. 

December  4. — Tlie  inguinal  gland  ha<l  become  considerably  enlai^tedT  th«  AoSoisl 
was  troubled  with  spells  of  coughing  and  was  not  nearly  so  lively  aa  he  wag  prpviobs 
to  the  inoculation,  flis  weight  on  this  date  was  9  pounds  9  ounces*  Dead  Dijcem- 
Ik* r  23 ,  1 110 1 .     G  en  eral  i  zed  tn  hercu  losis. 

Noveud>er  7,  1901. — Female  babcw^n.  No.  3^  weight  9  pounda  8  onnces»  was  innc?ti* 
Itttini  with  1  c.  c.  fd  Iniman  tubercle  culture.  An  ulcer  in  thia  case  was  als^o  formed 
at  the  ©eat  of  the  iniX'ulation. 

Dt?cember  4. — The  ing'uinal  gland  near  the  seat  of  injection  had  beoocDr  imntljr 
enlarged.  The  monkey  coughed  considerably  and  wa^^  Quite  de]>ri^9^^d.  The  wciffhl 
At  thi«  time  was  7  pounds  14  ounces.  Dead  December  30,  1901.  Ueucnilixcd 
tuberculoeiw, 

November  7,  1901. —Male  rhcsne,  No.  5,  ww  injected  with  1  c»  c.  of  %4ndeiil 
human  tubercle  culture.    The  weight  waa  5  pounds  114  ouneei. 

NovemVwr  20. — ^An  abscess  had  formed  at  the  se&i  ol  inoculation. 

December  4. — The  weight  of  the  animul  ha<l  decreased  to  5  pounda  2  oanctsSp  «n«i  ' 
although  the  injjtiinid  gland  near  the  seat  of  inot^ulation  was  hard  and  enlarged*  the 
animal  ?*eemed  to  be  in  fairly  good  health. 

Deceml^r  21.— Thiw  animal  waa  dead  Irom  tuberculoeiB.  j 

November  7,  1901.— Female  rhesus,  No. !»,  receiv,o<l  an  inji«ction  MilxutancouAly  OQ  I 
the  inside  of  the  right  thigh  of  1  c.  c*  of  bovine  culture. 
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November  20. — An  abscess  had  formed,  but  there  were  no  enlarged  glands.  The 
weight  of  the  animal  at  the  time  of  inoculation  was  5  pounds. 

December  4. — The  animal  was  very  sick  and  weak  and  could  move  from  place  to 
place  with  great  difficulty.  Respiration  was  accelerated  and  labored.  The  inguinal 
glands  near  the  seat  of  inoculation  were  somewhat  enlarged  and  the  weight  had 
decreased  to  3  pounds  15  ounces. 

December  11. — The  animal  was  found  dead,  and  autopsy  showed  in  this  case  again 
a  generalized  tuberculosis. 

When  the  cultures  used  were  tested  also  upon  guinea  pigs,  the 
monkeys  were  injected.  Those  receiving  the  bovine  culture  died  about 
the  same  time  that  the  rhesus  that  received  the  bovine  culture  died, 
and  showed  generalized  tuberculosis.  The  guinea  pigs  that  received 
the  human  culture  are  alive  at  the  present  time^  but  show  the  presence 
of  disease.  The  material  used  for  injection  was  prepared  by  shaking 
up  a  liquid  culture  of  the  germ  and  then  drawing  the  liquid  into  a 
syringe,  thus,  of  course,  securing  only  very  finely  divided  germs 
which  could  pass  through  a  small  needle. 

These  experiments,  taken  in  conjunction  with  the  many  cases  already 
noted  in  which  accidental  infection  with  tuberculosis  in  man  can 
undoul)tedly  ]ye  traced  to  the  l)ovine  germ,  are  further  evidence  of 
the  greater  virulence  nither  than  the  decreased  virulence  of  the  bovine 
germ  for  man. 

We  have  also  thought  it  well  to  try  again  the  effect  of  tuberculin 
made  from  bovine  cultures  upon  tuberculous  cattle  and  also  on  man. 
We  selected  animals  which  on  previous  injections  had  shown  a  charac- 
teristic reaction  with  the  tuberculin  obtained  from  human  cultures. 
These  same  animals  injected  with  tuberculin  prepared  in  exactly  the 
same  method  as  that  used  in  the  preparation  of  tuberculin  from  human 
cultures,  the  same-sized  doses  being  used,  showed  as  equally  character- 
istic reactions  as  if  the  animals  had  been  tested* with  the  ordinary 
tuberculin.  Some  cases  in  man  in  which  the  presence  of  tuberculosis 
was  undoubted  were  also  tested  for  us  at  several  of  the  hospitals  in 
this  city.  The  reactions  corresponded  to  those  which  are  obtained 
when  tuberculin  from  human  tuberculosis  cultures  is  used.  In  this 
direction  again,  therefore,  there  would  seem  to  be  no  difference 
between  the  human  and  bovine  tuberculin.  We  have  also  had  tested 
some  animals  with  tuberculin  prepared  from  cultures  of  the  horse, 
hog,  dog,  and  avian  tubercle  bacilli.  These  germs  had  been  grown 
upon  exactly  the  same  sort  of  media  as  that  used  for  the  preparation 
of  tuberculin  from  the  human  and  bovine  germs.  Exactly  the  same 
metiiod  of  preparing  the  tuberculin  was  followed  in  all  cases,  and  the 
product  obtained  was  diluted  in  the  same  way.  The  injection  with  the 
tuberculin  prepared  from  the  hog  and  dog  germs  gav^e  a  character- 
istic reaction  upon  animals  that  had  a  number  of  months  before 
responded  to  the  tests  with  tlie  tuberculin  obtained  from  human  cul- 
tures.    The  tuberculin  from  the  avian  cultures  did  not  produce  a 
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marked  reaction,  although  a  j?li*(ht  one  was  noted,  while  that  from  tho 
horse  tubercle  germ  produced  no  reaction.  The^e  latter  te^ts  with 
tuiM^rcalin,  however,  can  be  regarded  an  preliniinary  only,  and  the 
failure  of  the  horse  tuiierculin  to  produce  a  reaction  may  perhapjf  be 
attributed  to  the  fact  that  the  disease  in  the  animal  tested  had  t*eeii 
arn^sted. 

These  preliminary  rcrfult^  are  puhliishcd  now  for  the  purpose  of 
showing  that  experiments  point  to  a  greater  virulence  of  the  bovine 
tubercle  Inicilli  for  man  rather  than  a  decreased  virulence.  As  w^ill 
be  seen  later  in  a  publication  from  this  Bureau,  the  appai^ent  morpho* 
logic  differences  Iietween  the  human  and  bovine  bacilli  when  gix>wii 
upon  artiiicial  culture  media  are  not  greater  than  the  moi*|>hoIogie 
differences  seen  in  the  !)ovine  bacilli  obtained  from  the  different  orgumj 
of  the  same  animal 

Liirtigau  has  well  described  the  great  variutiun  in  the  virulence  of 
human  tubercle  bacilli  derived  from  man^  depending  ofi  the  clia motor 
of  the  tuberculosis.  The  variations  and  moiphologic  differences  noted 
are  no  greater  than  those  which  would  be  naturally  noticed  id  any 
plant  that  has  become  accustomed  to  ciianged  conditions. 


RESl  LTS  OF  THE  WOKK  AGAINST  SHEEP  SCAB  IX  ltM)l 

By  a  H  Salmon,  D.  V,  M., 
Chkf  of  Bureau  of  Anitnal  Indusb'tj^ 


Ch.  Wardkll  Stiles,  Th.  D., 
Zoologist  of  Buna  a  of  Atiimtd  JnduMnj, 

In  the  last  annual  report  of  the  Biireuii  there  wa>^  printed  an  arti- 
cle'* giA'ing  a  general  review  of  the  work  which  had  been  inaugurated 
looking  toward  the  eradication  of  ^cab.  For  the  details  of  the  devel- 
opment of  thi8  work  the  reader  is  referred  to  the  article  in  question. 

In  that  artifle  the  imporUxnt  point  was  brought  out  that,  notwith- 
standing the  fact  that  a  single  dipping  is  ahuost  universally  acknowl- 
edged ay  not  to  he  relied  upon  as  a  cure  for  scab,  the  single  dipping 
as  conducted  at  our  regular  stations,  and  as  reported  in  replies  from 
753  persons,  was  elfeetive  in  8G  per  cent  of  all  the  cases,  or  in  flocks 
containing  444,*jC5  sheep  out  of  515,112  sheep  reported  upon. 

It  was  further  shown  that  the  results  of  the  treatment  with  the 
three  dips  selected  varied  so  greatly  at  the  different  stations  that  it 
was  clear  that  the  work  at  the  stations  was  not  oniform,  Tobacco-and- 
snlphur  was  re  polled  as  lUO  per  cent  cflectivc  at  three  stations;  lime- 
and-sulphnr  was  100  per  cent  effective  at  two  stations;  and  nicotine- 
and'Sulphur  was  ino  per  cent  etFective  at  one  station. 

The  Bureau  now  has  the  statistics  for  the  period  of  January  1,  lUOl, 
to  December  31,  1901,  inclusive*  During  this  period  flocks  were 
inspected  which  aggregati^d  10,103,800  sheep.  Of  these,  flocks  con- 
taining a  total  of  9,345, 2ii0  sheep  were  reported  as  free  from  scab, 
while  flocks  aggregating  758,517  sheep  were  reported  as  infected. 
Thus  flocks  contaijiing  92A  per  cent  of  the  sheep  inspected  were  free 
from  scab,  while  flocks  containing  7.5  per  cent  of  the  sheep  inspected 
were  found  to  have  the  disease. 

The  total  number  of  sheep  dipped  in  11)01  was  880,€i45,  as  compared 
with  934j431  dipped  in  1900,  thus  showing  a  decrease  of  47,780  animals 
treated. 


'D.  E.  Salmon,  1901.    The  work  againBt  Bcab  <17th  Annual  Report,  Burean  of 
Animal  Induetry,  U.  S.  Dept.  Agric,  pp.  69-86. 
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The  statistics  for  the  various  States  and  Territories  in  question  may 
be  seen  from  the  following  table: 

Number  of  sheep  inspected  for  scabies  and  the  number  dipped  during  the  year  ended 

December  Sly  1901. 


state. 


Arizona 

California 

Colorado 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Minnesota 

Missouri 

Montana 

Nebraska. 

Nevada 

New  Mexico 

New  York 

North  Dakota 

Ohio 

Oklahoma    and 

Territory' 

Oregon 

Pennsylvania 

South  Dakota 

Texas , 

Utah 

Washington 

Wisconsin 

Wyoming , 

Total 


Indian 


Number  inspected. 


Free.       Infected.       Total. 


103,  Ub 

25G,732 

l.a'S6.281 

775,083 

1,3.)0,056 

5,789 

32,386 

70,322 

3,836 

166, 835 

227, 545 

668,267 

1,892,508 

358,583 

844,876 

28.669 

167,728 

78, 345 

12,711 
326,288 


15,277 
163.  t^ 
468,686 
105,333 

17,000 
743,965 


9,345,289 


13,150 

38,000  I 

I 


92,5?2 
18, 100  I 
90,228  I 
600  I 


9,789 
17, 9.51 


5, 459 
43, 915 


72,634 
108,912 
60,820 

1,588  I 
10.287  I 

5,509 


I 


32.406 
571 


1,822 

82,202 

497 


45,505  I 


116,495 

294,732 

1,148,853 

793,183 

1,462,284 

6.389 

42,175 

88,273 

3,836 

172,294 

271,460 

568,267 

1,965,142 

"  467,495 

40.5,6% 

30.257 

178.015 

83,a''>4 

12,711 

357.694 

571 

15.277 
165,665 
550,888 
105,830 

17,000 
789. 470 


Number  dipped. 


Infected. 


5,960 
22,300 
41,593 
13,097 

6,273 


2,614 
7,590 


4,502 
6,806 


Exposed 


197 


25,304 


73 

63 

22 

4,104 


24,777 

41,755 

34.312 

316 

4,000 

1.626 


3,083 

50.890 

54 

74 


14,407 


1,506 


9,525 


422 

35,601 
50 


Precau- 
tionary. 


3,500 


252,684 


3,109 


1,711 

1.135 

46,412 


Total. 


140. 3C5  I 
4.000  I 


I 


28,505 


.180 


8,35» 


418 


24,568 


758,517     10,103,806  j    292,569 


7,223 


102,026       402,060 


5,  MO 

22,300 

45,290 

13,097 

2»l,251 


5,723 
7,663 
1,764 
5,659 
56,322 


168,225 
96,145 
S4.»6 
28,985 
4,000 
11,312 


23,982 


3..7H1 

36.019 

50 


31,791 


886,645 


In  1900  South  Omaha  received  scabb\"  flocks  aggregating*  52,026 
head,  Kansa^s  City  49,089,  and  Chicago  38,573  head,  making  for  these 
three  stock  yards  a  total  of  139,688  of  the  264,874  scabby  sheep 
dipped.  In  1901  the  Chicago  figures  fell  to  391,  the  Kansas  City  fig- 
ures  fell  to  6,664,  and  the  South  Omaha  figures  fell  to  9,712,  making*  for 
these  three  stock  yards  a  total  of  16,767,  as  compared  with  139,668 
sheep  for  the  year  1900. 

These  figures  are  very  significant,  for  they  show  how  effective  the 
system  has  been  in  preventing  the  extensive  shipment  of  scabby  sheep 
and  thus  lessening  the  danger  of  its  being  spread  by  railway  trains. 
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The  details  regarding  the  number  of  sheep  dipped  at  ten  of  the  regu- 
lar stations  may  be  seen  from  the  following  table: 

Statnnenl  shomng  the  nvmber  of  sheep  dijyped  and  kind  of  dip  used  at  regular  stdtionSf 
January  J  to  December  Sly  1901. 


Where  dipped. 


Buffalo  . 


(Tobacco  and  sulphur. 
Lime  and  sulphur 


Total  . 

Chicrtgo 

Cincinnati.. 


Kans:i»«City. 


Total  . 


Kind  of  dip  used. 


Nicotine  and  sulphur  . 
Tobacco  and  sulphur. . 

(Nicotine  and  snlphur. . 
Tobacco  and  sulphur.. 
Lirac  and  suli>hur 


Louisville ■  Tobacco  and  sulphur. . 

National  Ptock  Yards ,  Nicotine  and  sulphur. . 

Sioux  C^ty I  Tot>acco  and  sulphur. . 

South  Omaha j  Tobacco  and  sulphur. . 

South  St.  Joseph INIcotine  and  sulphur  . 

•[Tobacco  and  sulphur.. 

Total ' 

South  St.  Paul 


Infect- 
ed. 


316 


Exposed. 


Precau- 
tionary. 


Total. 


4,721 
23,874  J 


4,721 
24,2<>4 


74  I      28,596 


391 
1,626 

370 

66 

6,238 


6,664 


1,606 


882 
2.323 


3.206 


232,568 

8,180 

3,082 

1,104 

37,633 


28,985 


232,969 

11,312 

3,462 

2,102 

46, 194 


41.879 


51,748 


-i- 


260 

114  ! 

9,712  I 


63 
461 


Tobacco  and  sulphur. . 

{Nicotine  and  sulphur  . 
Tobacco  and  sulphur. . 
Lime  and  sulphur 


Grand  total. 


I 


142 


249 

897 
2 


142 


899 


3,731  I 


22 


1,021 
15,381  I 
6,554  I 


1,358 
2,714 
2,897 


22,966  I 


6,469 


1,711 
20,116 
3,109 
136,686 
1,857 
1,676 


3.533 


1. 135 


257,623 
168,882 
61,607 


477,612 


1.764 
20,837 
3,223 
146,647 
2,754 
1,820 


4,674 


4.888 


260,002 

176,477 

70,458 


606,937 


The  same  three  dips  used  in  1900  were  used  in  1901.  Of  506,937 
sheop  dipped  at  ten  regular  stations,  260,002  animals,  or  51.2  per  cent, 
were  treated  with  nicotine  and  sulphur;  176,477  sheep,  or  34:. 8  per 
cent,  were  treated  with  tobacco  and  sulphur;  and  70,458  sheep,  or  13.9 
per  cent,  were  treated  with  lime  and  sulphur. 

While  these  figures  are  interesting,  one  would  not  be  justified  in 
coiuluding  that  they  necessarily  represent,  in  the  minds  of  the  owners 
or  agents,  the  relative  values  of  the  dips,  for  while  at  certain  stations, 
such  as  Kan.sas  Cit}^  the  owners  or  their  agents  can  select  any  one  of 
the  three  dips  allowed,  other  stations  keep  only  one  or  two  dips  on 
hand,  hence  the  selection  of  the  dip  is  left  entirely  to  the  company 
which  does  the  dipping. 

Inquiries  relative  to  the  effects  of  the  single  dipping  were  sent  to 
the  owners  or  their  agents  and  536  replies  were  received.  From  these 
it  appears  that  the  dipping  was  effective  in  flocks  aggregating  326,967 
sheep,  and  ineffective  in  flocks  aggregating  29,392  sheep.  Thus,  so 
far  as  replies  have  been  received,  the  single  dipping  was  successful  in 
91.8  per  cent  of  the  cases,  as  compared  with  86  per  cent  for  the  year 
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11)00,  iind  ineffoc'tive  in  8.12  per  cent,  a-s  compared  with  14  per  cent  in 
1900.  The  statistics  for  1900  were  based  upon  753  replies  and  covered 
flocks  ag^re^mting  515,1 12'shcep. 

It  will  be  noticed  that  the  statistics  for  lliOl  arc  based  upon  50O,2M 
sheep  less  than  were  dipped  during  the  previous  year, 

Tu  the  report  for  H>00  attention  was  called,  ns  stated  above,  to  the 
fact  that  theeO'cctiveiies-s  of  thi'  three  dips  varied  in  diirerent  ^tations^ 
The  same  point  is  noticed  for  the  dipping  during  ltK)l.  Thms  the 
repi>rts  of  sheep  dipped  at  tive  stations  (or  States)  indicate  UX>  per  cent 
etfectiveness  for  lime  and  sulphur;  at  one  station  08  per  cent;  at  one 
station  the  rejKjrts  vary  f  njin  84  to  96  per  cent;  and  at  one  station  the 
report  gives  0  pur  t  ent.  For  t^jbacco  and  sulphur  the  dipping  at  four 
stations  was  reported  as  100  per  cent  effective;  at  one  station  the 
dipping  varied  between  8*-*  and  ton  per  cent;  at  one  station  it  avei'aged 
73  and  at  anotber  09  per  cent.  For  nicotine  and  sulphur  the  dippings 
at  three  stations  (or  States)  resulted  in  lOO  per  cent  effectiveness;  at 
one  station  it  varied  between  lU  and  100  per  cent;  at  one  it  varied 
between  91  and  90  per  cent;  an<l  at  one  it  varied  1>etween  0  and  72  per 
cent. 

Kansas  City  is  the  only  station  for  which  repoiis  exist  for  all  three 
dips.  This  shition  sht)ws  a  marked  improvement  over  the  work  of 
1!>00,  for  reports  on  its  work  give  100  per  cent  etfectiveness  for  both 
nicotine  and  sulpluir  and  tobacco  and  sulphur,  and  84  to  96  per  cent 
eiTectiveness  for  lime  and  sulpliur.  This  station  averaged  in  1900  onlv 
G4  per  cent  for  nicotine  and  sulpliur,  72  per  cent  for  tubacco  and  sul- 
phur, and  67  per  cent  for  lime  and  sulphur.  The  great  iniproveraent 
in  ttje  figures  for  1901  sup|X)rts  the  content iun  that  it  is  fully  as  neces- 
sary to  use  a  dip  properly  as  it  is  to  deternune  upon  what  dip  shall  be 
used. 

In  giving  these  lignres  it  is  only  fair  that  spcn-ial  attention  should 
be  directed  to  the  fact  that  these  statistics  include  not  only  infected 
flocks,  but  also  those  which  were  exposed  to  infection  and  those  which 
were  dipped  as  a  preciiutionary  measure. 

The  details  for  the  various  stations  may  be  seen  from  the  accom* 
panying  table. 
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Comparing  the  t(*tals  for  1J>00  and  VM^i^  we  obtain  the  stiitistics 
given  in  the  following  table; 


I>tl>s. 


1900. 


19t»l. 


Number  of 
Hheep. 


Per  eent* 


NTimber  of 
8he«p. 


lye. 


NieoitiieiindACiI- 
phur 

Tobttocn  and  «il- 
phiir...... 

Lime  and  sal* 
phtir ., 

Tutiilfi  for  the 


l«8,8ai 


70,  W7 


thivcdiiie '  444, 


In-        Kf- 

effetft-   fect- 

Ivc.      tve. 


In- 

effect- 

iye. 


25.18S   74 


I 


Effect 


In- 

effect- 


145,  Sl«'  11,771 
M,7l«  14,; 
M,I32    3,515 


j 

70,447!  m,tJ\  n.m\  320, m{  mavsii  H.m\  &,44j  tti.csz 


Pter  cent. 


Ef- 


eflct'i- 


7,6 
U 
4 


TolAlt  19CXI-1101. 


Number  of 


Eflict 
ire. 


«8t,iaa  i6v«Ks 


278,  OW 
157,429 


In- 

effecr 

ivew 


99vai» 


P«r  oesit. 


Bf- 
fect- 
fve. 


ire. 


fSuSe 

a4.«S7 


S8L 


9.» 
11.44 


&1  tl. 


From  this*  talile  it  will  Iw  seen  that  in  effectiveness^ 

(1)  NieMine  and  sulphur  stands  second  in  U>00,  second  in  1901,  but 
first  for  the  two  3'eam  conibine<L 

(2)  Tobacco  and  sulphur  istaiHls  tirst  h\  IIKK1,  third  in  11*01,  fMiJ  -fx^ 
ond  for  the  two  3'ears  combined,  ^H 

(8)  Lime  and  sulphur  stands  third  for  ItHM  1  (when  it  made?  tb**  lowest 
record  of  any  dip  during  the  two  ycarij),  first  for  1901  (when  it.  nmde 
the  highest  record  of  miy  dip  for  the  two  years),  and  third  for  the 
two  years  <x>niV)ined. 

The  results  of  the  two  yeari*'  dipping  fiUly  confirm  the  po^itioii 
taken  by  the  Bureau  in  1898,  and  there  is  no  reason  for  altering'  Hm 
opinions  as  expr<*sscd  at  that  time.  The  three  dips  selccte<l  hav4*  been 
proved  to  be  equally  effective  in  a  large  number  of  cases*  Wo  miiiit, 
in  fact,  confess  that^  considering  the  fact  that  the  statistics  are  httged 
upon  a  single-dipping  treatment,  the  results  exceed  our  expectutioos. 

So  far  as  curative  powers  are  concerned,  we  have  no  preference  to 
express  in  regard  to  the  three  mixtures.  From  practical  eoiii^tileni* 
tions,  the  advice  given  in  1898  is  i-e pirated: 

The  hoiiiemade  dijis,  which  are  most  conunonly  tined,   havo  either  tiAmcrfy 
Hulphur  a^  tlieir  batdt*.  while  the  prepared  di(»a  coiitain  tolnaecOt  sulphur,  atm*iii& 
carbolic  acid,  etc,  im  curutive  agents. 

In  aelectitig  a  dip  several  iK»iiit^s  trhould  be  considered:  Fir»t  of  all,  tl%t*  qi 
ot  expenge  will  naturally  arii**?;  [lext,  the  qiu^tion  as  la  whelht*ror  not  mcmh 
ally  exists  iu  tho  flock,  or  whether  or  not  the  dipping  19  more  of  a  prec^ifitlrm^nf 
matter,  or  for  the  «ake  of  eleanFiDK  the  animars  skin,     Tlie  fiRMlitit^  at   i  ^« 

aetback  to  the  sheep,  and  the  length  of  the  wool  are  alfjio  matters  for  cor*- 
as  well  IU  the  paf^ture?^  into  wiiieli  ttie  dip[ie«j  sheep  are  to  lie  placed,      Nii 
standing  statenit^nta  la  the  effect  that  a  pven  dip  can  lie  ueeil  under  alt  c5oadiu.^..=^ 
the  above  qucslions  are  evidently  imirortant, 

i!li/>riwre.— In  eetimating  the  exiK^nse  one  »bonld  cooflider  not  only  the  ieliml  1 
lay  tor  the  in^reiliontii  of  the  oo«*,  Imt  the  eciet  of  fuel  and  la}>or»  the  injary,  lit 
to  the  sheep,  and  the  Ual^^ulity  of  not  curing  the  di^ase.     It  ia  much  mo-^.  r^ 

ical  to  11^  an  expetniiive  dip  and  cure  acab  than  it  l8  to  uae  a  cheiip  dip  i  to 
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cure  it.  To  Illustrate  with  a  well-known  homemade  dip:  A  lime-and-siilpliiir  dip 
may  be  made  in  ten  to  thirty  minutc^s,  with  but  little  fuel  and  little  labor,  which 
may  or  may  not  euro  the  diseaj^et  and  which  will  suix-ly  do  great  injury  to  the  wool; 
or  a  lime-and-gulphur  dip  may  he  made  in  several  hours'  time,  at  the  expense  M 
considerable  fuel^  labor,  and  patienw,  which  can  be  relied  upon  to  cure  Bcah,  and 
which  will  do  little  or  no  injury  to  tlie  wu<»L  The  fin^tdiji  18  cheap,  but  not  eco- 
nomie^i];  the  eeiHind  la  more  expensive,  but  more  economical. 

Doi'H  jif'ub  t'jiM  m  the  fork  f — Every  £onner  slionld  ^k  hinmcdf  this  <|ue?!titin  bt'fore 
he  select;^  bis  dip.  If  scab  does  not  actually  exist  and  the  wool  is  lon^^  the  dipping 
m  thiri  caj^  simply  being  a  matter  of  precaution,  it  ij*  bei^t  not  to  *?elect  a  dip  contain* 
ing  lime.  The  use  of  the  lime-and'salphur  dip^  i^  therefore  not  ail  vised  simply  as 
preciiiitionary  dressing  for  healthy  long*W(>ole<I  pheep.  On  the  contrary,  the  uee  of 
any  dip  containing  lime,  ae  a  precautiunary  measure,  Bhould  l>e  avoide*!. 

TJiefnnritii'r<  af  hand  for  preparinfj  dip. — If  fuel  IS  very  scarce,  so  that  it  Is  Imprao- 
tieable  to  b<>il  the  mixture  for  at  least  two  hours,  the  lime-and-salphtir  dipe.ahouM 
not  be  selected. 

A  toliacoo-and-fiiilphur  *  dip,  ae  well  as  many  of  the  better  proprietary  dif>s,  can 
be  mad©  without  the  neeesaity  of  lengthy  boiling*  and  .should  t»e  j^iven  preference 
whenever  facilities  for  lioiling  are  not  at  hand.     ♦    ♦    * 

The  paaiurcii.—ln  t:ase  it  ia  necesaary  to  place  the  dipped  wheep  on  the  aaine  pus- 
tures  they  occupied  prior  to  trejatment  it  is  always  be^t  to  use  a  mixture  conta-ining 
gulphur.  If  a  pn^prietary  dip  is  selected  under  those  circumstances  it  is  enggei^t^d 
that  iJiilpijur  be  adde<l,  alxait  1  pound  of  (towers  of  sulphur  to  every  6  gidlons  of  dip. 
In  case  it  is  possible  to  utilize  fn-^h  jiastni'ert  after  dip[tiLig,  the  iLse  of  milphnr  is  not 
si*  iiccesi*aryt  Imt  is  always  ad\  isable.  The  objei*t  in  using  sulphur  is  to  place  in  the 
wool  a  material  which  will  not  evaporate  quickly,  but  will  remain  there  for  a  longer 
perioil  i>f  time  tlian  the  tK'nh  liarawites  ordinarily  remain  aJive  away  from  tlieir  hosts. 
By  doing  this  the  she*'p  are  protected  against  reinfection.     *    *    * 

Ily  all  means  the  use  of  a  tobacco  dif»,  or  of  the  tobaeco-and-sulphur  dip  in  pref- 
erence to  the  lime-and-f^ulphur  dipe*,  is  advieed  in  case  the  sheep  to  be  dipped  show 
no  nmnistakablo  signs  of  scab. 

The  advantages  of  tlit;  tobacco  dip  are  tlmt  it  m  comparatively  cheap,  rince  the 
farmer  cstn  grow  his  own  toljacco;  that  it  is  effectual,  and  at  the  aaine  time  not 
injurious  to  the  wool.  Tlie  disadvantages  of  the  dip  are  tliat  it  sometimee  eickeiLS 
the  sheep;  that  it  al^o  ftccasionally  sickeuij  thepers<ms  who  use  it,  especially  if  tbey 
are  not  smokers;  it  spoils  very  rapidly;  it  causes  a  greatt»r  setliack  tlian  lime  and 
s5nlph«r,  but  less  of  a  setlMck  than  carlMitie  dij^.    *    «    * 

To  snmmarixe  the  position  of  the  Department  on  the  lime-and-gnlplmr  dips:  When 
properly  made  and  pro|jerly  used,  tliese  di]>s  are  second  to  none,  and  eqoahd  by  few 
MS  iicab  enwiicatoi-s.  There  is  always  some  injury  to  the  wool  resulting  frtjin  the  use 
of  titese  dips,  but  when  properly  made  and  properly  used  upon  shoru  sheep  it  b 
l)elieved  that  this  injury  is  eo  slight  that  it  need  not  l:>e  considered;  on  long  wool  the 
injury  is  greater  and  seems  to  vary  with  different  wools,  being  greater  on  a  fine  ttian 
on  a  coarse  wt m] .  This  injury  consists  chiefly  in  a  change  in  tlie  microscopic  structure 
of  the  liber,  caustnl  by  the  caustic  action  of  the  oiize.  When  impn>|»erly  made  and 
improperly  used  the  lime-and-sulpbur  dips  are  Inith  injurious  and  dangerous,  and  in 
thejse  eases  the  cheapne^^s  of  the  ingredientjj  doe^  not  justify  their  use.  In  case  scab 
exists  ill  a  flock  and  the  fanner  wishes  to  eradicate  it,  he  can  not  choose  a  dip  which 
will  bring  about  a  more  thorough  cure  than  will  lime  and  sulphur  (projierly  made 
and  properly  tised),  although  it  will  be  fjerfei*tly  possible  for  the  farmer  to  find 
several  other  dips  which  will,  when  properly  uM^d,  be  nearly  or  equally  as  effectual 
as  any  lime-and-sulpimr  dip.     There  is  no  dip  io  whicJi  objections  c^ui  not  be  raised. 


OONTAGIOIS    DISEASES    OF   AMMALS   IN 

COUNTRIES. 

GKEAT  BRITAIN. 


FOREIGN 


FOOT-AND-ilOUTII    IHSEASE. 

Dr.  Alex.  C,  Cope,  chief  veteriimry  officer  of  the  Board  of  Agricut* 
tare  of  Great  Britiiiii,  says  in  his  reiK»rt  for  UW>: 

The  most  important  event  in  conneclitm  witli  the  duties  of  the  velerinaiy  depart^ 
rnent  during  the  yimr  WOO,  from  the  ntotk  owrxers*  point  of  view,  ha«  untjoubtf^ljr 
lieen  the  reintroductinD  into  thin  lountty  of  f(Kit-aud-iin>uth  dineaiH*,  which  occtinrd 
in  the  iiiontli  of  Janimry  and  eontlnuetl  to  hreak  out  FporadifAlly  at  irregular  iiilef- 
valrt  during  the  whole  of  the  year. 

The  last  previous  oiitbreak  oortuTed  iti  1894,  when,  a^at  the  present 
time,  an  order  wa^<  in  force  whirh  prohibited  the  importation  of  nni- 
luaLs  from  every  eountry  in  Europe.  During  the  year  11*00  there  were 
21  outbreaks,  and  214  eattle,  50  sheep,  and  2  hogs  were  attacked. 

The  authorities  were  tmuble  to  trnee  tliese  outbreaks  to  the  point 
and  time  of  introdiR-tion  into  Great  Britain,  liut  it  it>  shown  that  foot- 
and-mouth  disease  wa^  pi*eseut  in  many  eattle  which  arrived  from 
Argentina,  Dr.  Cnpe  says:  '*  No  ca.ses  of  foot-and-mouth  disettse  were 
detected  in  fureigu  animals  knded  in  this  country  from  the  year  18^!^ 
until  the  second  week  in  April  of  1900,  at  w  hich  date  the  nteaJUiibip 
Ethdhihhi  arrived  at  Deptford  froiu  Buenos  A\'res,  having  on  board 
244  cattle  and  1,107  sheep.  Of  these,  no  fewer  than  ir)4  cattle  wer6 
found  to  be  affected  with  foot-and-mouth  disease  on  landing,  2  head 
of  catth?  and  35  sheep  having  been  lost  at  sea/'  Dn  Cupc  further 
states  that  within  a  period  of  six  weeks  24  cargoes  of  disesused  animak 
arrived  at  I)ei)tford  and  3  at  Liveq>ool,  and  the  serious  effect  of  the 
disease  wiis  shown  in  an  instance  where  280  cuttle  were  shipped  and 
only  C  landed  alive  in  England,  In  several  other  cargoes  the  k 
exceeded  half  the  number  originally  put  on  board. 

These  27  vessels  took  into  EnglaiKl  3,79H  cattle  and  29,742  sheep, « 
which  1,5<>L  cattle  and  4,014  sheep  were  found  to  l»e  diseased  after  laod- 
mg.     Besides  these^  2,737  cattle  and  lj871  sheep  were  lost  at  sea* 

CONTAGIOUS   Pl^EUROPNElTMOKTA* 

SeTeinl    suspected    cases    of    contagious    pleuropneumonia    wera 

reported,  but  an  investigation  showed  that  the  pneumonia  was  not 

contagious  pleuropaenrnooia.     It  is  stated  by  Dr.  Cope  that 

eountr}'  has,  therefore,  been  free  for  two  j-^ears," 

5tH) 


k 
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RABIES. 


Outbreaks  of  ni})ies  wore  confined  to  three  counties  in  the  south 
(niountniaous  districts)  of  Walf*s,  whcrt^  the  disease  was  continued  in 
6  dugs,  4  ciittle,  and  1  horse,  Fiftt^f^n  dog's  which  had  been  exposed 
to  the  eonta*]:ion  were  killed.  For  the  first  time  in  fifty-two  years  not 
a  person  is  reported  to  have  died  in  11*00  of  hydrophobia.  It  should 
bo  remeoihered  that  as  late  as  1877  no  fewer  than  7l>  persons  died  of 
this  terrible  disease.  Dr.  Cope  saj^s:  *'It  may  truly  be  said  that  the 
board  has  never  undertaken  a  duty  which  has  rendered  so  great  a 
service  to  the  community  of  this  country,  from  the  point  of  view  of 
human  health,  as  the  extinction  of  rabies  in  the  dog*" 

GLANDERS. 

There  was  a  marked  increase  iu  glanders  during  1900  over  the  pre- 
vious year.  During  1900  the  number  of  outbreaks  was  1,109,  while 
in  18i*9  the  nuniber  was  H2ly,  The  number  of  horses  attacked  was 
1,814,  or  5-1:5  more  than  iu  1899.  The  increase  was  wholly  in  Eng- 
land, In  Scotland  there  was  a  decrease  in  outbreaks  from  27  in  lS9i) 
to  10  iu  1900.     No  case  was  reported  for  Wales. 

SWINE    B^EVER. 

IVIr.  J.  T,  Tcnnant,  assistant  secretary  of  the  board  of  agriculture, 
reports  as  follows  on  swine  fever: 

The  following  table  shows  the  number  of  outbreaks  of  swine  fever 
which  have  occurred  each  year  iu  England,  Wales,  and  Scotland  since 
the  year  1894,  inclusive: 

Xumhtr  of  outbrmh  of  eioine  fever  in  £!nglandj  Wokft^  and  Styjtland^  JS9.}  to  IlXH>. 


Ootintry. 

18M. 

im. 

im. 

J8»7. 

1896. 

1899. 

1909. 

England 

5,123 
851 

m 

934 

4,721 
244 
201 

1,968 
117 

m 

2,1M 
182  ' 

2,041 
175 

106  1 

1,818 
100 

Wiilt^ 

ScoUanrl,..., 

24 

Totiil  . , . , , , 

5,(^2 

6,305 

Mce 

2,l6.-» 

2,,'VH 

2,322 

1,940 

From  tills  iiihle  it  will  be  seen  that  the  total  number  of  outluvakH 
of  swine  fever  occurrint^  durini^  the  yenr  11MH>  is  the  lowest  since  18lK:J, 
and  though  the  reduction  in  the  nuiuljcr  of  outbreaks  in  ll^OO  as  com- 
pared with  the  numbers  recorded  for  the  three  previous  years  in  not 
very  larg^e^  it  must,  when  considered  iu  couuectiou  with  the  lij^'ures  for 
the  whole  period  1894  to  1900,  inclusive^  be  regarded  as  a  satisfactory 
indication  that  some  useful  progress  has  been  made. 
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BUSSIAN  £MPIB£. 

The  statistics  for  this  Empire  are  from  the  Report  of  the  Veterin- 
arian Service  of  tho  De|mrtmeiitof  the  interior  of  Rust^ia  for  the  yeiir 
181»{5,  pulUi^hed  io  lyol.  Of  the  total  rmmber  of  180,017,106  domestic 
animals,  l,037>4ry9  were  attacked  by  infectious  or  epissuotic  diseased 

ID  ISyS. 
Tabie  shntrhij  nwmhn  vjfiij>r^ni  kimis  o/ animals  difteeuttd  and  drti/t  or  tifUd  in  JA'Stf* 


Kind  of  animal. 


Hon(c« 

C»tlJe, ,. 

Sheep -,.. 

GoftU..... 

HogB 

Hiiffndeer  (ant  hmx ) . 


Cerrufl  lilapbu*^  . 
BufFalcxw 


Uamued.      Died,       Killed.         TSif* 


SO,  370 

074,  M8 

153,329 

1,301 

8S,0a3 

U 

n 


31,82« 
119,329 

111 
19.919 

\m 

U 
h 


11,779 

565 
23 

i9ti 


U4 


Total  .- J.O;J7,4li»      279,056 


iiNisoi 


117,«G» 

3^18& 
IJ4 

ao.:n 

14 

ft 


Note  espcciftlly  the  fatality  of  anthmx  among'  tlie  reindeer*  The 
total  nmiibcr  of  82,141)  wliich  were  iittacked  died. 

The  various  diseases  whieh  were  prevalent  there  are  shown  in  the 
next  table;  nlm  the  niirnlwr  of  domestic  animals  which  were  attacked 

and  the  losses  resulting  therefrom. 

PisraMfH  of  domutk  animttU  premding  in  the  Russian  Empirff  mth  tvUtt  mut'S  nnd  »«fri«i 

of  loMfSt  in  ISB8, 

Name  of  dfAeaec. 


1 


Foot-ttiid-mouth  dlsviwtc. 
Anthnuc ..., 


Cuttle  l*J»iKiie 

Sb(»cp[>ox.... 

Scabtei 

SwUic  crytdpclos 

luflUi'UJUI..*.. 

QliLnAvTH 

Oantn^oiis  plcumpncmnonifi . 

DlmrrhtMi 

Hvmftturl* 

Ewln^pliNRe 

Inliesilijial  womui 

Uv(?r(lukc 

Rorpcs 

ItAbllMI...,,, .„. 

BlounovcleBoa  of  the  eyoi..... 

Aetlnomj'cosU)...... 

Wliite  Mxwr  0t  c»lv» 

Lun^womi  al•c^a•e 

TubcrouliMb.. 


m.-m 

%m 

1*7.132 

tjer,«i 

S&,0II 

79.oa 

m.rm 

17.  s» 

f2,JC0 

hsm 

23.411 

H» 

14, 749 

i,fm 

ia.130 

i3,m 

ia.An 

<5»r» 

H,7V9 

itt 

»,7« 

^m 

h,^n 

*,»« 

4,182 

i.« 

4.W* 

^m 

s.»a 

• 

»,44» 

It,  05*1 

a 

K^M> 

41 

i.sn 

"J 

tm 

■ 

im 

M 

*  This  appeatH  to  be  tlic  reauU  of  about  ^QQO  tetttt  «nd  tt  wdun^wlcdvvd  but  to  bi»  ooisi|ilot^ 
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Diseases  of  domestic  animah  prevailing  in  the  Ruman  Empire^  with  total  cases  and  mtmber 
of  losses,  in  i«S0^^Coiitinue<L 


Name  of  disease. 


Total 
cases. 

Died  and 
killed. 

817 

635 

597 

397 

542 

191 

434 

4 

424 

212 

396 

871 

326 

4 

262 

1 

191 

123 

187 

71 

155 

84 

154 

123 

Gid  of  sheep 

Malignant  catarrhal  fever 

Angina 

Stomatitis 

Dysentery 

Blackleg 

Eczema 

Contagious  abortion 

DIplitheritis 

Pneumonia  of  horses 

Horse  typhus 

Tetanus 


FRANCE. 

Contafjious  diseases  among  domestic  animals  in  France  during  the  year  1901, 


NnmG  of  dIacEisc. 


ContHjflona  pleuropneumonia: 

N  umber  of  on  tbreaks ...... 

Number ^l^ufbtered  *,.... 

NumlHir  Icoetilfited. ,...._. 
Foot-and-mouth  dLwosc  (out 

brijfjk^)  ».»*,,, ...,...,., 

ghccp  »cab  {outbreaks) «.,,.,.. 

Shc'f:p  poi  (outbrQiikji')  .... 

Anthrax  (ontbrcakF) . -, . . , 

Blii<:kk'g  (t^utbreaki^) .......... 

Glundkm  and  fiircy: 

XiiGibct  of  outbrcuks . . 

Ilnrscs  blaugbtcred  ^ « ,  ^, , .. 

Rjibie.-^  (ease#) 

Rouge t  (ombrt'ttk^) ..„*. 

Hog  cbokm  (outbreaks)  ,.„, 


Jiin. 


,971 
13 
«3 

H2 

106 

mi 

36 

21 


rtb. 


3,460 

36 
W 

241 
14 


Km)  Apr. 


Dec.  Total* 


3,8S3 
Itt 
14 
31 

m 

62 

m 


23CH    272 
30 
5 


l^eralence  of  certain  contagious  diseases  of  animals  for  the  years  1895  to  1901, 


Name  of  disease. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

Contiigious  pleuropneumonia: 

NumtKir  of  outbreaks 

224 
589 

1,960 
677 

1,692 

189 

400 

1,413 

2.334 

1,687 

181 

404 

1,101 

1,601 

2,073 

110 

290 

786 

9,458 

1,781 

206 

514 

1,183 

43,098 

2,374 

206 
420 

1,395 
77,604 

2,771 

50 

Number  slaughtered 

114 

Number  Inoculated 

163 

F'oot-andmouth  disease  (outbreaks) 

Rabies  (cases; 

37,397 
2,718 

IS95 
lH9f> 
1897 
1898 
1899 
1900 


Klml  of  utiimal. 

1897. 

1896. 

1899. 

1900.           1 

Altected. 

VM. 

Affected. 

Died. 

Affi^ted. 

Dted. 

Affected. 

Died. 

Horses .**. 

209 
1,889 

9m 

m 

U799 

OAR 

21fi 
1,888 
1,100 

216 
1,865 

1  ion 

245 

2.058 
614 

237 
2,011 

eu 

20tt 

2.2SS 

7^ 

701 

Qntllc ,. 

Sheei). 

Total........... 

3, 066       ^  9tu 

3,2(U       S  i>ii 

2.912 

2,8fiS 

«.2I9 

MM 

' 

' 

POOT-AKB-MOUTH  DISEASE. 


1895. 

18011. 

18W. 

18fie. 

1899. 

1900; 

rottle  nffcctcd 

282.282 
25.020 
A|».»«0 

572,809 
178.  ei2 
«2,«ai 

70.491 
25,450 
8. 76ft 

26.833 
8.806 
1,011 

19  W7 

hfm 

9.225 

ia,m 

Sheep  jifffcU'd 

Huii:^  affected ....,' 

Tolftl. ......„., 

867,  »«2 

834.862 

99,099 

33,  W9 

21,880 

^,tm 

FLEUROrKEUMONIA. 


vm. 

1897. 

1898. 

1899. 

^i 

Dlwl  And  sInuj^htcrfKl  fi«affec(f.'d 

313 

781 

7,665 

S«2 

735 

4,580 

300 
254 

2,289 

10 

m 
m 

m 

SlnuKhlcred  as  AUipic(oiis.......... ..i,. ............ 

£x(xi»ud  (icnl  U>  tX&ifghtcrhouw). 

Total .,. 

»,567 

5.577 

2,983 

6BZ 

im 
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18%. 


1897. 


1899. 


1900. 


Hogs  attacked , 

Hogs  died  of  the  disea.se  , 

Hogs  killed , 

Farm  premises  reported., 


868,777 

639,765 

13,093 


61-1, 291 

360,838 

6,201 

81.828 


318,030 

206,445 

2,827 

40,951 


327,716 

199, 151 

4,618 

40,967 


271,689 

168, 746 

2,757 

36,174 


RED  MURRAIN  OF  SWINE. 


Hogs  affected 

Farm  premises  reported. 


28,806 


11,068 
2,764 


7,624 
1,748 


19,213 
4,648 


21,419 
4,865 


SCAB. 


1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Horses  affected 

2,500 

32 

4,003 

1,713 

119 

4,156 

970 

4 

3,222 

949 

1,695 

1,918 

Cattle  affected 

Sheep  affected 

6,483 

1,856 

6,134 

SHEEP  POX. 


Sheep  affected 

Sheep  died 

Farm  premises  affected. 


2,274 
265 


938 
251 


9,536 

1,526 

292 


5,401 
569 


5,129 
488 
229 


3,470 

253 

44 


BLISTER  UPON  GENITALS. 


Horses  affected 

Cattle  affected 

Counties  reported 

Farm  premises  reported  . 


79 


118 

217 

15 

238 


81 
131 

16 
143 


137 

492 

19 

433 


264 
587 
41 
544 


154 
207 
31 
230 


RABIES. 


Dogs 

1,227 

1,274 

1,282 

1,219 
4 
11 
35 
7 
51 

1,125 
11 
12 
68 

5 
50 

1 

1,157 
2 

Cats 

Horses 

13 
60 

1 

14 
74 
8 
63 

22 
120 
40 
63 

9 

Cattle 

27 

Sheep 

9 

Hogs 

52 

Donkey 

1 

Goat 

1 

BUFFALO  CHOLERA. 


Cases  reported 

Farm  premises  reported . 


206 


350 
163 


99 


313 
105 


299 
101 


297 
153 


FOOTHALT. 


This  disease  was  first  reported  in  1898,  when  there  were  71  cases. 
There  were  no  cases  in  1899,  but  in  1900  two  outbreaks  are  reported, 
one  hoi'se  being  affected  in  each  case. 
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ITALY. 

Cases  of  contagious  diseases  of  domestic  animals  in  Italy  dv.'ing  the  year  1901, 

May. 


Name  of  diHcase. 


Cattle  plague 

Contagious  pleuropneumonia 

Anthrax 

Blackleg 

Foot-and-mouth  disease 

Tuberculosis 

Glanders  and  farcy 

Sheep  pox 

Rabies 

Sheep  scab 

M  al  adie  d  u  co'i  t , 

Hog  cholera  and  swine  plague 

Barbone  of  buffalo 

"Agalassia  contagiosa"  (of  sheep  and  goats) 


Jan. 


Feb. 


I 
932 


82 

10 

4,350 


25  1 


17 
6,907 


80 

75 

29 

1,554 


377  I 


318 
230 


Mar. 


128 

15 

1C,5CC 


106 

.  21 

3,527 


322 
105 


Apr. 


102 
22 


203 
16 


June. 


14,620     21,832 


38  !  48 

1  I  18 

23  U 

8,463  13,309 

1  I  13 

1,200  !  2,606 

5 


187 

13 

41, 181 

4 

81 

6 

57 

6,342 


443  j    1,593 


2,840 

30 

3.333 


Name  of  disease. 


July.      Aug.      Sept. 


Oct. 


Nov.       Dec.      Total. 


Cattle  plague 

Contagious  pleuropneumonia 

Anthrax 

Blackleg 

Foot-and-mouth  disease 

Tuberculosis 

Glanders  and  farcy , 

Sheep  pox 

Rabies .^. 

Sheep  scab 

Maladie  d  u  coit 

Hog  cholera  and  swine  plague 

Barbone  of  buffalo 

"Agalassia  contagiosa  "  (of  sheep  and  goats) 


I 


I 


187 

21 

83,655 

26 

49 

206 

29 

10,253 


299 

24 

42,891 

35 

39 

220 

33 

3,779 


Ml 

53 

17,792 

21 

48 

1S9 

845  I 


175 

15 

9,362 

14 

41 


415 

1,024 

11,409 

17 

38 


108 

40 

9,806 

19 

45 


28 
2, 1'20 


46 
2,983 


14 
608 


3,845 

40 

3,367 


1,S90 

10 

476 


1,215  ;  1,017 
j  12 

aj9  j  198 

I 


1,079 


510 
2 


90 


2,r«) 

1,261 

274,396 

136 

471 

M9 

965 

5e,5S0 

14 

17,218 

99 

10,194 


SWITZERLAND. 

Cases  of  contagious  diseases  among  domeMic  animals  in  Switzerland  duri^ig  tixe  year  ISOl. 


Month. 

Con- 
tagious 
pleuro- 
pneu- 
monia. 

Blackleg 
(died  and 
slaugh- 
tered). 

Anthrax 
(died  and 
slaugh- 
tered). 

Foot-and- 
mouth  dl9- 

eaae  (af- 
fected and 
suspected). 

Rabies 

(died  and 

alaiigh- 

tered). 

January  

17 

9 

6 

15 

25 

80 

190 

172 

109 

63 

25 

8 

19 
19 
14 
21 
17 
18 
18 
28 
13 
19 
11 
13 

442 
625 
809 
289 
193 
119 
1,994 

2 

February  

March 

April 

May 



June ' 

July 1 

'                                                                i 

August 1 

2.374 

331 

639 

99 

29fi 

September 

October 

November 

December 

*^*»  1                   ft 

Total 

719 

210 

8  IID  i                    • 
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Cai<e8  of  contagious  diseanes  among  domestic  animals  in  Switzerland^  etc. — Continued. 


Month. 


Glanders  and 
farcy. 


Died  and 
slaugh- 
tered. 


Sus- 
pected. 


Died  and 
slaugh- 
tered. 


Rouget. 


Affected 
and  sus- 
pected. 


Sheep 
scab  (af- 
fected 
and  sus- 
pected). 


Tuber- 
culosis 


January.... 
February  .. 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December. , 

Total 


100 
66 
79 
88 
172 
207 
405 
853 
270 
814 
112 
98 


245 
165 
311 
812 
897 
448 
699 
844 
570 
777 
116 
211 


187 
6 
27 


25 
16 
8 


72 


7 

11 


2,289  , 


5,095 


961 


63 


AUSTBIA. 

Number  of  farms  infected  with  contagious  diseases  of  animals  in  Austria  at  end  of  each 

month  during  the  year  1901. 


Name  of  dkcsaai;. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Junu. 

July. 

Awg. 

Sept. 

Oct. 

Nov. 

D«. 

Anthrax  ,,,.,,,,„,,.,„.. 

116 
4 

5fi 
4 

30 
11 

106 
11 

m 

5 

a 

M 

m 

61 

162  , 

7 
16 

12 

14 

2 

Contairioiis     ploumpneu* 
tDonfa , .  _ . 

Glandera  and  IflPtT  ......* 

Shiscp  pox.. ., -^  »,„*,,,  ^ , . 

8 
9 

S 
IB 

7 

m 

9 

10 

n 

n 
Ifi 

71 

1 

130 

W9 

IM 

2S 

14 
14 

m 

2M 

735 
136 

17 

39 

72 

4 

945 
71 
40 

30 
43 
21 
1 
132 

fiia 

7 

7 

1^1 

147 

36 
21 

35 

2S) 

Srati 

28 

Blackleg  .».„,„,  ^ *^ . 

Kcti  mnrmrn  of  swine  .,.. 

awine  plague 

BJMer  upon  genitalia . . , . . 
Kabfet ., 

1G7 

21 
24 

54 
17 

38 

are 

117 
28 

48 
227 

loa 

19 

117 
^4 

190 
30 

m 

53G 
14 

11 

190 
15 
25 

NETHERLANDS. 

Onw^a  of  contagious  diseases  of  animals  in  the  Netherlands  for  the  year  1901, 


Kurne  of  diseaso. 

J&n. 

Feb. 

Mar. 

Apr. 

May, 

June. 

Jul  jr. 

Aug. 

Sept. 

Oat. 

Nov, 

J>cc. 

Total. 

Cattle  plague^...,.. 

ContAglona  pleurch 
pneumonia  ,*..... 

Foot-and-mouth 

1»113 

4 

108 

624 
10 
47 

225 
6 
8 

912 

S 

473 

2,3&1 

8 

mi 

3,814 
&i0 

6,909 
1 

m 

IJS4 

2 

451 

911 

I 

103 

•21,056 

»a9 

»3,310 

Glanders  and  farcy. 

Bhi.'*;p«Cttb ,.. 

Sheep  pox ,. 

Foot  TDtof  *hcep ... 

81 
12 

13 
6 

0 

.....* 
*,,,,, 

81 

123 
302 

81 
770 

27 

■: 

32 

4S 

»500 
>  1,619 

Tnclunoala  olswUio 

Antlimx............ 

22 

19 

21 

86 

20 

34 

16 

8 

19 

tl96 

Rnbius...,. 

•*"*      "'  ► 

■""" 

•Total  for  nine  months. 
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^^H            Cases  af  conioffiom  tlmases  of  thnteMie  animds  in  Bel{fium  for  Ike  year  19CI.         ^^M 

Nome  of  diseue. 

Jan. 

Feb. 

Mar. 

Apr, 

May- 

June. 

July. 

Any. 

Sept 

Uct 

Kov. 

Dec 

TotaL 

GlftnderBundrfti-oy. 

ConUgloQH  pi  euro- 

pueuiQoniiL  ..,,*. 

2 

9 

2 

2 

S 

4 

2 

2 

1 

1 

S 

25 

Foot-niMl-moiith 
disease   

971 
1 

64 

87 

2 

1,624 

069 

968 

749 
2 

590 

1  j 
70 

4S& 
73 

4dQ 

1 
83 
1 

601 
8 
98 
5 

612 

8 

87 

298 
2 

99 
4 

215 
08 

ao3 

2 
00 

9 

1 

Rabies... 

Anthrax... .* 

U 

26 

Foot  rot 

Sheep  scab 

Tuberculosis 

Tuberciilfwls.  1900 . 
Tubcrciilosli.  1899 . 

1,409 

1,550 

1,439 

U676 

1,875 

1,231 

1,525 

l.fiM 

1.630 

1,602 

l,fi02 

Number  o/  mlbreaks  of  omta^otM  ^smsts  atnong  domrnttc  animate  in  Datmark  for  the       1 

year  190L                                                                         1 

Karnes  of  dbcase. 

JOQ. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept. 

Oct. 

Kov, 

Dec, 

Total.         1 
1        ■ 

ADthrux............ 

n 
i 

8 

11 

n 

8 

2 

4 

4 

1 

b 

8 

6 

Foot-and-mouth 
dlnnm 

Bheeti  pox 

Foot  rot  of  8heei> *.. 

2 

I 

Sheep  scab 

1            Cer«^b^o-apioa1 

meulnifUia . 

GlfUidera  ........... 

6 

3 

2 

7 

6 

2 

1 

a 

4 

2 

1 

4 

2 

1 

Malf^iAtit  catarrhal 
lever.... 

4 

3 

7 

9 

4 

12 

a 

•    6 

6 

6 

Contagious  pi  euro- 
pneumoDla 

Cattle  plague 

' J 

Hog     i'holcr*     or 

«wioe  plague 

Roufet: 

Acute  .......... 

6 

30 
If 

50 

12 

h 

2i 

6 
15 

e 

09 

8 

28 
3 

^7 

1 

29 
7 

72 

3 

4B 
2 

167 

7 
825 

4 

35 

7 

881 

3 

ao 

19 
333 

4 

21 
614 

2 

40 
23 

m 

17 
119 

m     1 

2.477         1 

^^H           Chronic 
^^H           Nmlular      ery- 
^V                    ihcma 

1          1 
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NORWAY. 

Case'i  of  contagious  diseases  of  domestic  animals  reported  in  Nonoayfor  the  year  1901, 


Name  of  dlBease, 

Jan. 

Feb. 

Mar 

Apr. 

May. 

June. 

Jnly, 

Awff/ 

Sept. 

Oct. 

Not, 

Dee, 

Tot«L 

Cftttle  plague' ._ 

Foot-and-mouth 

Babies.,,. 

Sheep  iKJX  ^ . . . . . , 

Glanders  ,*.*,^.*.*, 

Anthrax..  »,,^>.^i.p« 

1 

U 

10 

47 
1 
6 

27 

SI 

4S 
2 

7 

2 

35 

4t 
7 
1 

30 

2S 

3 

21 
3 

17 

20 
5 

17 

2i 

as 

7 
27 

4G7 

Blackleg... ,. 

sa 

Braxy  * ,..,... 

67 

Mullgnantcaterrhal 

lever  ..,,„ ... 

Sheep  scab , , » 

SO 

22 

15 

17 

273 

Rouget » 

28  1 
22  1 

29 
1 

la 

30 

42 

1 

70 

140 
1 

117 

232 
3 

239 

1§4 

£d 

1,21S 
41 

Hog  cholera........ 

Foot  tot  of  abeep . ., ., 

SWEDEN. 

Outbreaks  of  contagious  diseases  of  domestic  animah  in  Sweden  for  the  year  1901. 


Ke^mc  of  dlaeasfi. 

Jan. 

Feb. 

Man 

Apr. 

May.  June. 

July. 

Aug. 

Sept. 

Oct. 

Noi. 

Bee. 

Totftl. 

Cattle  F)laeti(*.<  *... 

Contagious  pleuro- 
pncltmon  la . 

Glniitlers  aud  faic>-^ 
Anthrax.. 

1 
27 

6 

1 

12 
2 

17 
4 

'      12 
2 

10 

la 

32 
4 

IS 

2 

12 

7 

13 
S 

IS 
3 

n 

1 

10 
1 

17? 

Emphysema  lufcc- 

tioeyin > 

Bhfen  nox. . .... 

60 

Foot-and-mouth 
{Ij^enfie  p... *..*. 

Ehiii^p  scab  ......*.. 

Foot  rot »*»*-. 

Habiefl..., ^....,... 



Swine  dlnbth^rifl 

MISCELLANEOUS  INFORMATION. 

The  horse  trade  of  the  United  States  with  foreign  countries, — 
Not  many  years  ago  the  impresi^ion  was  quite  prevalent  throughout 
the  civilized  world  that  an  em  was  approaching  when  the  usefaine 
of  the  horye  would  be  ^reiitl y  curtailed.     Extremists  went  so  far  evoi 
as  to  foi'ecast  a  ''  horseless  age/^    That  there  were  grounds  for  these 
predictions,  inasinueh  as  other  motive  forces  were  at  that  time  rapidl/j 
supplanting  animal  power,  is  obvious.     In  cities,  the  traction  powei 
formerlv  supplied  entirely  by  horses  was  giving  way,  fii-st^  to  the  cubic) 
car  andj  later,  to  the  electric  street  railway.     Afterwards  the  bicycle 
and  then  the  automubile  gave  promise  that  the  application  of  thel 
principles  embodied  in  these  inventions  might  entirely  eliminate  the 
hoi-se  from  many  other  phases  of  urban  life.     In  the  eountry^  too,  the 
portable  engine,  the  steam  plow,  and  many  econamies  in  the  use  of 
animal  power  suggested  the  probability  of  the  eventual  substitution 
of  meclianical  power,  to  a  large  extent,  for  horse  power  on  the  farm. 

It  is  appurcot  now  that  tliese  gloomy  predictions  as  to  the  future 
utility  of  the  horse  fell  short  of  fuUillment,  having  l^een  made  on  Uie 
very  eve  of  a  period  when  Great  Britain  would  have  to  pay  one  of  Urn 
largest  bills  for  horse  supplies  that  was  ever  paid  for  such  supplies  by 
any  nation  at  any  time  in  the  world's  history,  and  when  both  the  hoi*so 
and  nmle  ti*ade  of  the  United  States  with  foreign  countries  was  to 
assume  a  nrdgnitude  unprecedented  in  the  histoiy  of  this  Kepublic. 

The  present  activity,  however,  of  the  foreign  tmde  of  the  United 
States  in  horses  and  mules  really  dates  back  to  tlic  panic  of  lSt)3.    Thaj 
low  prices,  largely  the  result  of  the  panic,  at  which  good  horses  niigiil 
then  he  had  in  this  country  doubtless  had  much  to  do  with  attracting 
the  attention  of  foreign  buyers  to  the  exceptional  advantages  of  th«j 
United  States  as  a  source  of  horse  supplies.     The  result  was  inuuedi-- 
atcly  reflected  in  the  export  trade.     Exports  of  horses  and  mules  coin* 
biued,  which  in  1S03  had  amounted  to  onl}"  4,001  head,  valued  at  h*^i 
than  a  million  dollars^  increased  by  leaps  and  bounds  until  in  ISt^sl 
they  reached  the  totiil  of  59,248  head,  worth  ?0,841,3i>8.     In  the  fol- 
lowing year  the  outbreak  of  the  war  in  South  Africa  gave  an  additionalj 
impetus  to  this  trade  in  all  exporting  countries,  especially  in  the  L'nitedl 
States,  Mexico,  Argentina,  and  Austnilasia;  exports  from  the  Coited 
States  quickly  responded  to  the  increased  demand,  and  in  the  fis 
year  ended  Juno  30,  1^00,  they  amounted  to  a  total  of  108,091  he 
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horses  and  umles  combiiiod,  valued  at  $11,532,0IU.     In  the  Bucccediiig 
fisc*al  year  they  increased  furtlier  U3  the  high-record  mark  of  116,055 
head,  with  a  value  of  $lii,o89,112. 

The  statistics  of  the  foreign  trade  of  the  United  States  in  horses, 
j^tati'd  separately,  present  some  very  interesting  features.     The  trade 
naturally  divides  itself  into  two  periods,  the  line  of  demarcation  being 
the  yciir  18!i4,     The  first  period,  extending  from  1884,  w  hen  horsea 
wore  first  separately  speeitied  in  statements  of  imports,  up  to  18t*4r,  h 
characterized  by  a  heavy,  though  declining,  excess  of  imports  over 
exports,  the  imports  for  the  entire  period  avemging  annually  42,318 
head,  against  average  annua!  exports  of  only  2,f>70  head.     The  second 
period,  extending  from  181^5  up  to  the  present  time,  is,  on  the  con- 
trary, notable  for  a  phenomenal  excess  of  exports  over  import?,  the 
average  annual  exports  amounting  for  the  pe^riod  to  4t",077   head, 
against  average  annual  imports  of  only  5,157.     The  following  state- 
ttrnt  shows  the  expoi*ts  and  imports  of  horses  separately  for  the  full 
period  for  which  figures  on  imports  are  available:                                     ^H 

UuUetl  Statez  (a:porU  and  imports  of  f tones,                                          ^^m 

Year  end<Ml  Jtme  30-- 

EJt  ports. 

ImpoitS,                           1 

Number. 

Value. 

PTumber* 

VaJue. 

1884 .  .... 

2,r21 

1.947 

l.fiUS  ' 

1,011 

2,263  ; 

?.748 

8,501 

8,110 

3,220  i 

2.967 

5.216 

18,984 

25.126 

39,592 

51,150 

45,778 

fri24,S17 

377,692 

$18,323 

361,007 

412,744 

592,409 

C80, 410 

784.908 

611,188 

718,607 

1,108.995 

2.209,298 

8,630,703 

4,7C9,iai5 

6,176,509 

B,411,:U2 

7.<512,U16 

8,878,815 

45,610 
a9,9S5 
5B.90a 

fi2,401 
58,714 
49,llfl 
22,537  1 
14,071 
15, 451 

i^,(m 

8,085  1 
3,042 
3,102 
3,785 

13,720,594 

3,292,298 

4,312,576 

4,872.9^2 

5,405.873 

4,8C8,8<j2 

4.840,485 

8,265,254 

2, 455. 808 

2,388,267 

1,319,572 

1,055.191 
662,691 

4(^1,808      ^H 
414,899      ^H 
551,050             1 
696,592      ^J 
98.3,7^      ^H 

1885..... 

18»fl 

1887..     .                        . * 

1888 - - •. 

1889,,,.. ,.... 

1890 

1891 -....-.... 

1892,, , 

1893 , 1 

189'J , 

1895....... 

1896.......... 

1897 

1898 

1899 

19QQ                           ^. *..... ' 

1901 

♦ 

The  foreign  trade  of  the  United  States  in  mules  is  entirely  an 
export  one.     Previous  to  1804  the  foreign  demand  for  these  animals 
w^as  not  greatly  inferior  to,  in  fact,  in  some  years  it  was  in  excess  of,  the 
foreign  demand  for  United  States  horses.     This  trade,  like  that  in          ' 
horses,  began  to  improve,  though  not  in  such  heavy  proportions,  as  a 
result  of  panic  prices,  and  the  recogniJ^ed  value  of  mules  in  the  army 
transport  service,  afterwards,  upon  the  outbreak  of  the  South  African 
war,  created  an  extraordinary  demand.      The   following  stateme^*^ 
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shows  the  total  exports  of  mules  from  the  United  States,  and,  se|xi- 
ratoly,  tho  total  exports  of  hordes  and  mule^  combined  for  each  year 

dui'iiij^  the  past  decade: 

United  *^aieM  ejcporU  of  mule^^  and  of  muk$  and  hordes  c^mbin^ 


Year  emlo<l  June  SO — 


18D2. 
Iffild. 
1894. 
la©. 

im. 

1869. 
1899. 
1900. 
1901. 


Until  the  outbreak  of  the  war  in  South  Africa  the  United  States 

export  trade  in  hortses  was  practically  confined  to  twochaaneU:  First, 
the  Kuropean  trade,  monopolized  almost  entirely  by  the  United  Kin^^- 
doin,  Germany,  and  Belgium;  and,  second,  what  may  he  cjiUcd  the 
North  American  trade,  consisting  of  exporti^  to  countriej*  of  the  North 
American  continent  and  its  outlyirior  islands.  Tlie  tmde  with  the  ro^t 
of  the  world  was  unimportant.  Until  after  ISIH  the  North  American 
trade  absorl^ed  the  lion's  slmre  of  onr  exports.  But  in  the  following 
year  a  European  demand  sprang  up  which  increased  exports  to 
Europe  from  T,1J72  head  in  1805  to  37,377  head  in  1000,  while  the 
North  American  trade,  the  bulk  of  which  was  with  British  North 
America,  increased  during  the  same  period  from  only  5,850  head  to 
14,<>45.  During  this  ^sarne  period,  it  is  true,  exports  to  all  the  rest  of 
the  world  increased  from  IGli  head  in  181*5  to  13,300  head  in  1900,  but  this 
heavy  increase  wa.s  due  almost  entirely  to  shipments  of  10,220  head  to 
South  Africa  and  an  initial  shipment  of  2,437  head  to  the  rhilippines 
in  the  hitter  year.  A  more  comprehen.sive  idea  of  the  recent  develop- 
ment of  the  United  States  export  trade  in  horses  ma}^  probably  \m 
ohttiined  from  the  accompanymg  statenientj  which  gives  separately^  the 
exports  to  Europe,  to  North  American  countries  and  outlying  i^tunds, 
to  South  Africa,  and  to  nil  other  countries  combined  from  1SI>4  to 
lOUl. 
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Exporttt  of  hctrses  from  the  Vnikd  Siaie»* 


/ear  ended  June  30 


To 

To  North 

To  SouOi 

Europtv. 

Amtrictt. 

Africa. 

^"timbt^r. 

Xambtr. 

^Kmnher. 

1,4^ 

3,6fi3 

7,972 

6,S50 

n,243 

7,fi90 

28,iS8 

10,508 

37»673 

12,989 

117 

31,949 

12,g90 

127 

37,377 

14.0i5 

10,220 

H488 

H,M2 

37,465 

To  all 

otber 

countries. 


1894. 
1S96. 
1896. 
1J55»7. 
I'm, 
1899. 
1900. 
1901. 


lU 
161 
192 
&35 
:j71 
*>12 
3,080 


It  h  thus  seen  that  the  extraorduiarily  heavy  exports  of  horses  from 
the  United  States  in  li*01,  amounting  as  thej"  did  to  82,250  head,  were 
due  priinaril}'  to  j?hipnients  of  37,405  head  to  South  Africa — a  larger 
number  of  horses,  with  one  exeeption,  than  had  ever  been  consigned 
up  to  that  time  to  any  single  destination  in  the  history  of  our  country. 
If  this  factor,  however,  be  entirely  eliminated  from  the  trade,  there  is 
still  apparent  a  remarkable  and  almost  steadily  increasing  demand  in 
botli  North  American  and  European  countries  for  horses  bred  and 
reared  in  the  United  States. 

The  export  trade  of  the  United  States  in  nuiles  has  been  eonfined, 
with  the  exception  of  .shipments  in  recent  years  to  South  Africa,  to 
Hawaii,  and  to  the  Philippines,  almost  exclusively  to  countries  and 
islands  on  this  side  of  the  Athuitic,  Previous  to  1900  the  Central 
American  States,  Mexico,  and  the  West  Indies  took  annually  from  65 
to  75  per  cent  of  our  entire  exports,  Mexico  and  Cuba  in  the  latter 
years  being  l\v  all  odds  the  most  important  customers.  In  KHJO,  bow- 
ever,  although  the  trade  with  Central  America,  Mexico,  and  the  West 
Indies,  as  a  whole,  almost  doubled  in  numbers,  the  proportion  which 
it  formed  of  the  aggregate  export  trade  declined  to  less  than  20  per 
cent,  the  decline  in  proportion  being  due  entirely  to  shipments  in  that 
year  of  31,014  head  to  South  Africa,  1,200  head  to  Hawaii,  and  1,703 
head  to  the  Philippines.  It  is  notalde  that  in  the  following  year  the 
total  shipments  of  mules  from  the  United  Staters  were  8,l*t>4  head  less 
than  in  1900,  whereas  exports  of  horses  showed  an  increase  of  17,528 
head  over  the  year  previous.  But  from  the  fact  that  exports  of 
mules  w^ith  reference  to  countries  of  destination  have  not  yet  been 
separateh^  stated  in  reports  of  the  Treasury  Department,  the  cause  of 
this  opposite  movement  between  the  trade  in  mules  and  that  in  horses 
is  not  apparent. 

The  activity  in  both  the  foreign  horse  and  mule  trade  of  the  United 
States  continues  up  to  the  present  time,  the  former  showing  further 
remarkable  increases,  the  latter  some  tendency  to  decline*  In  the 
eight  months  ending  February  28  of  the  hscu!  year  lDOl-2  the  totaV 
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exports  of  horses  amounted  to  71,438  head,  again.st  51,856  head  for 
the  coiTesponding  monthH  of  the  previous  fi^^cal  3*ear,  the  exports  to 
South  Afrkn  aggret,^ating  4<u84rl  head,  agnin^t  21,^2  head,  respec- 
tively, for  the  eight  month  fx*riods.  Exi>ort.s  of  rnule^  for  the  tir^t 
eight  month "^  of  the  fiscal  year  1001-2  aggregati^d  20,t)D8  head,  against 
27,51)5  head  for  the  eorrCvsponding  |>eriod  of  the  yenr  previous.  The 
total  exports  of  horsey  and  inuies  for  the  iii*st  eight  uionthsof  the  cur- 
rent tiscal  year  have  amounted  to  92,136  head,  valued  at  $0,01>§,863. — 
Ulift  fit  rcid  n ,  DepUi  t  tft  cf*  t  of  Ay  /  •  leu  It  a  /v. 

Sheep  feeding  in  Nebraska. — A  very  slight  study  of  the  gcogr 
phy  of  the  United  Staten,  as  well  as  the  agrieiiltuml  produetious 
the  various  States,  sbow£$  J>ie1)rai*kA  t^  occupy  the  position,  as  it 
of  the  gateway  between  the  eornraLsing  States*  and  the  range  or  sfc 
raising  States.  The  e>a.stern  portit)o  of  Nehraskfty  say  for  ifi>0  mil 
west  of  the  Missouri  lUv^r,  may  be  said  to  lie  purely  agricultiii'al— 
given  to  the  raising  of  food  stuffs,  corn,  wheat,  alfalfa,  and  hay — i 
the  western  portion  of  the  Stat<5  is  more  devote  to  mnge  pui 
This  is  why  Nebraska  is  often  referred  to  as  the  ''gateway''— on 
account  of  its  geographical  position  as  well  as  its  diversity  of  ^oil  and 
climate.  Then,  too,  the  Stiitc  has  within  it^  Ixyrders  the  third  bir^vasl 
packing  cent<?r  in  the  United  States,  and,  it  might  lie  added,  in  thiB 
known  world,  namely,  Omaha.  St.  Joseph,  Mo.,  and  Kansas  ^^tj, 
Mo,,  also  lie  in  close  proximity,  so  that  feeders  and  shippers  in 
Nebraska  are  enabled  to  load  their  stock  into  ciir^  and  have  them  cm 
any  of  these  markets  the  following  morning. 

llie  bulk  of  the  sheep  and  lambs  fed  in  this  State  ai'e  brought  from 
Utah,  Oregon,  Idaho,  and  Wyoming^  and  arc  shipped  io  in  lots  rmo^* 
ing  from  two  mrloads  to  a  tniln  hmd.  Most  fee<lei*s  try  to  buy  tfa^ir 
stock  of  shtx'p  for  feeding  during  the  m<»r»ths  of  Octolier  and  Novem- 
ber,  and  then  start  them  on  feed  as  soon  as  possible. 

For  the  fii-st  week  or  two  thry  ''rtlF'  on  alfalfa  or  ^^Ogar  cune.  tlien 
gradually  get  them  on  a  grain  mtion  of  corn,  at  first  only  giving  bslf 
a  i>f>und  per  lM?ad  i>er  day;  liut  in  a  month  they  are  on  full  feed,  wkieli 
mc^ms  li  to  i^  pcmnds  for  lambs  and  2  to  2h  ]K>unds  for  sheep. 

On  this  mtion,  along  with  good  alfalfa  or  hay,  sheep  will  lie  fiat  imd 
ready  for  market  in  sixty  to  ninety  days,  while  lambs  require  a  longrr 
feed,  say  four  to  ii\  e  months.  In  this  time  they  w  ill  have  gained i 
20  to  -^5  pounds,  owing  to  tb»i  proficiency  of  the  feeder  who  has 
in  charge.  Men  of  experience  agree  that  sheep  require  more  i 
in  feeding  than  any  other  animal.  Just  a  fraction  too  much  <  " 
ration  will  throw  them  off  their  feed  for  several  days,  then  tli 
gain,  but  mther  a  loss. 

The  profits  and  los^  depend  solely  upc^n  the  price  paid  for  the  sit 
the  cost  of  feeding,  tlie  amount  of  gaifi  iu  weight,  aod  the   pr 
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obtaineci  As  a  rule  lambs  are  put  into  the  feed  yards  at  a  cost  of  $2 
to  $::^.50  pet*  limd,  and  sluHip  at  ^3  to  $3.50  per  head.  In  order  to 
luake  a  fair  profit  on  the  investment  and  hibor,  the  feeder  should 
receive  at  least  $5  per  100  pounds,  live  weight,  for  sheep  and  ^  per 
100  pouiidri  for  lambs. 

The  elimtite  of  the  State  id  such  that  feedei^  do  not  consider  it 
necessary  nor  protital>le  to  build  sheds  or  barns  for  sheltering  the 
feeding  sheep,  but  wlierever  there  is  natunxl  protection  in  the  way  of 
timber  it  is  utilized,  The  sheep  are  inclosed  in  pens  to  suit  the  feeder, 
sny  500  to  700  in  a  pen,  and  remain  thei'c  from  the  tiuie  they  arrive 
until  shipped  to  market.  Each  pen  has  an  abundant  and  never-failing 
supply  of  good  water. 

Crop  conditions,  of  course,  control  the  numl>er  of  5?heep  and  Iambs 
fed  in  the  State.  The  number  fed  annually  ranges  from  t'OOjXHj  to 
SmhOOo. 

The  sheep-scab  mite  and  lowtemperature.-^Dr,  A,  A.  Holcombe, 
a  veterinary  inspector  of  the  Bureau  of  Animal  Industry,  forwarded 
the  following  letter  from  Aurora,  III.  It  lias  a  special  bearing  upon 
the  abilitj^  of  sheep-scab  mites  to  withstand  very  low  temperatures: 

Sir:  Assuming  that  any  evidence  bearing  upon  the  qne»tioti  as  to  whether  the 
measures  of  tlisinfection,  onforred  last  eeiun>u  at  the  several  fec^liiig  gtatjon*^,  have 
befn  effective  in<1ei*troying  the  infection  of  f»t'flbi*«i  will  be  of  interest^  I  beg  to  report 
the  follo^ving  facts:  On  Novenv^ier  11,  1901,  Mr.  Nieholiis  Bonbon,  Grand  Island, 
Nebr,  nnloaded  at  Stockdale  2,U)0  ^heep  and  lrtnd_i!&,  which »  act^ording  to  the  owuer, 
had  not  be<'n  dipped.  They  have  not  l>een  dippe*!  einee  reaching  8tockda1e.  On 
November  14  they  were  placed  in  the  we*«t  barn,  which  had  not  l>een  used  since  it 
was  given  a  eecond  coat  of  lime  and  carbolic,  a  few  da>*a  before. 

The  fiens  in  which  these  sheep  (not  the  lamljs)  were  pla<?e<l  had  lieen  occnpieil 
late  last  season  by  the  C  L.  Buell  :*heep,  from  ^Ittrlell,  Nebr.  Tlie  Buell  gheep  were 
thoroughly  infected  with  gcab,  and  were  held  in  the^e  pens  nearly  a  month  befone 
they  were  ehearetl  and  dippcnb  I  therefore  think  it  may  safely  be  fifwuuied  that 
these  pens  were  the  mrfst  thorniighly  infected  of  all  the  pens  at  this  etiition, 

Bonson  has  marketM  all  but  16D  of  his  ^heep,  and  these  are  free  from  aU  ^igns  of 
scab  at  the  expiration  of  one  hundred  and  three  daya  after  entering  the  pen. 

In  trying  some  experiments  in  order  to  determine  how  tenacious  of  life  the  scab 
mite  IS,  I  find  that  in  every  ex|>erinient  hut  one  1  or  more  of  the  mites  will  live 
beyond  one  hundreil  and  fifty-two  hours,  dating  from  the  time  they  are  removed 
from  tlie  host.  The  only  exception  was  with  mites  from  a  very  poor  lamb,  and 
they  air  succnmned  ii[si<le  of  seventy-two  hours. 

I  find  further  that  the  mite  will  witlis^tiuid  a  low  temperature  without  any  apparent 
ill  effect.  1  subjected  19  t<>  a  temperature  of  10'^  F.  for  two  hours,  and  yet  on  warm- 
ing the  glass  plates  to  \0b^  they  were  as  lively  as  ever  and  starved  at  the  t»eriod 
between  one  hundred  and  fifty-two  and  one  hundre^l  and  sixty*fonr  hours. 

Anuther  wisp  of  wool  from  the  same  sheep  containing  9  mites  was  placed  out  in  a 
temperature  of  l?**  F.  and  held  for  dx  hours  and  twenty  minutes,  during  which  time 
the  temperature  fell  to  8*  F.  The  mites  w^'-re  apparently  hard  frozen  and  lifeless, 
yet  on  raising  the  temperature  to  lOo^  F.  only  1  had  succumbed.  At  the  end  of 
one  hundrcil  and  fifty-two  hours  2  were  yet  alive,  but  all  were  dead  at  one  huudred 
and  tiixty  hours* 
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I  urn  t^urioue  to  know  how  much  cold  it  takes  to  kill  them  and  whether  they  will 
live  ati  imlefiiiite  time  if  kept  frozen.  The  weather,  however,  is  Umj  warm  for  deter- 
mniin^'  this  pvjint  at  thla  time,  ulthou^h  I  have  some  uiite^  that  have  been  out  «x 
davH. 

Does  freezing  prevent  the  mite  eggs  from  hatching? 

Work  of  the  Bureau  of  Animal  Industry  indorsed. — The  follow- 
ing resolutions  wero  unanimously  adopted  by  the  fifth  anniml  conven* 
tioii  of  the  Katiotiiil  Live  Stock  Association ,  held  in  Chicago,  UK, 
December  3-0,  inclusive,  19U1; 

Whereas  there  has  lately  developed  siich  opposition  in  some  quarters  to  the  efforts 
of  the  Bureau  of  Animal  Indui?try  to  prevent  the  spread  of  h*jviiie  tiilx^rculosis  in  this 
country  by  ri^itl  inHpertion  luul  te^ts  applied  to  imported  cattle,  esj>ecially  where  they 

!  imi>orted  for  lireeding  purposes;  and 

Whereas  the  opposition  has  attempted  to  make  use  of  the  argument  lately  advanced 
that  bovine  tuberculosis  is  not  the  same  disease  as  that  whu:-!!  afflicU  the  human  race 
and  is  not  eommunieable  to  man  as  a  reai^on  why  the  rigid  inspection  and  condenana- 
lion  of  dLseahved  ainruala  shotild  eea.se;  and 

Wberea*^  the  disease  known  as  Ixivine  tul>erenlosis  is  communicable  and  infcctioo^ 
among  cattle,  produces  fatal  results,  and  is  a  disease  to  l)e  feared  and  kept  out  if 
possible;  and 

Whereas  the  stockmen  of  this  eountrj^  are  particularly  anxious  that  their  bretklitig 
frtock  should  be  pfiysically  healthy,  aiifl  object  to  contagious  diseiise  among  their 
cattle  in  any  fonn,  whether  it  is  dangerous  and  communicable  to  man  or  nol: 
Therefore, 

RiMtft'cd  by  the  Nationnt  Live  Stock  Asmctatifm  in  convention  nj^irmhltdf  That  we  moot 
heartily  indorse  the  work  of  the  Bureau  of  Animal  Industry  in  striving  to  limit  and 
eradicate  thta  diseai»e  from  the  henis  of  tlie  United  Suites;  and  we  insist  that,  while 
the  enforcement  of  cpiarantine  and  inei>ertifin  rules  may  work  hardship  and  tcwe 
upon  the  individual,  it  is  simply  a  case  where  private  interests  must  become  enb- 
servient  to  the  public  welfare. 

lumlved,  That  the  officers  of  this  association  he  authorized  to  give  all  the  Sfupport 
possible  to  the  efforts  of  the  Government  in  fighting  this  disease,  and  we  assure  th« 
Bureau  of  Animal  Industry  that  it  will  receive  the  support  of  this  association  in  all 
legitimate  efforts  to  eradicate  this  dread  disease  from  the  live  stock  of  this  coantrr. 

J  NO.  W.  SrniNOCK,  l*rcnid€M, 
C.  F.  Maetin,  i^cretary. 

Live   stock  in  Russian  Empire, — The  offiriiil  .statonicnt  of  liv^ 

Btoek  iti  the  Russian  Empire  for  1898  ia  shown  Ijelow: 

Ihirses 28.473,801 

Cattle 46,352,1*14 

Buffaloes ..-- -. -- 401,552 

Mules .,, S>2,  754 

Asses. 144.  139 

Camets l,3a'>.472 

Reindeer 21)9.499 

8heep 84,849,677 

Goats - .%  604,  008 

Hop 15,422,600 

Imports  of  cattle  and  sheep  by  Great  Britain.  — The  followii 
♦'tblcs,  copied  from  the  repoit  for  IIW  of  Mn  J*  T*  Tcnnant,  assUl 
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secretary  of  the  Board  of  Agriciiltiire  of  Great  Britahu  f?how8,  by 
countries,  the  number  of  cuttle  arul  sheep  imported  by  Cireiit  Britiuii, 
and  the  number  lost  in  tnxiit^it,  for  the  ttirec  years  VJOi)^  ISW^  uiid  1898: 


CATTLE. 


Countries  from  which  received. 

1900.                 1 

1809. 

1S9«. 

Imported. 

Lost. 

Imported. 

LmU 

Imported, 

Lost. 

Ciinudii  *«,- .,^ 

104,839 

350,209 

88,6*^2 

1,826 

209 

S34 

1,072 

4,0M 

1 

1 

321*229 

«5^8» 

1,732 

618 

m 

1,S90 

»,TO7 

108,406 

34$9«478 

89,909 

1,814 

201 

I'nltctl  Hlftt^..*. 

718 

ArgcnUmi , 

5/271 

Channel  Mands 

UnignAy ...,. ..........*....... 

2 

Total..... 

4t^,W5 

6,0(H 

603,604 

5.7S5 

6(i9.0ft6 

6,283 

8H£EF. 

CaniiclA 

85,C73 
142»f0tl 
178,969 

a6S 

1,8M 
5,348 

63,980 
121»030 
882.080 
13,002 
22,650 

2,710 
0,545 
510  I 
951 

42,0TO 

147»0ai 

430,073 

4,a04 

12,193 

»!$$ 

rijlu^  Bttkteti  .-..*..*.......*...... 

l,49f 

Argentina.  * 

16,895 

Chile.. 

S32 

li'vlund. 

24,217 

1,^2 

129 

Fiilkhind  Isjlanda 

57J 

Urug'iiay ,....,,.».*.. 

l»Of» 

32 

4,4€3 

167  ' 

Totiil 

Stt2,it33 

»,«» 

«W,786 

14.50»| 

ei«3,7i7 

19»a7i 

I 


Wool  exports  from  Montevideo, — Consul  Swahii  reports  the  fol- 
lowing from  Mtjntevideo.  November  11,  1901: 

The  wool  exports  of  Montevideo  for  the  year  ended  October  31, 
IftOl,  were  as  follows,  in  bales  of  500  kilof^rams  (1,102  pounds)  each: 


To^ 

1899-1900. 

1900-lWL 

Antwerp - *.*.^* .,.,,.,, 

18,819 

16,194 

319 

2,5f»8 

6,552 

983 

4M 

5,576 

1G,880 

Dunkirk  .. 

3J,^2i 

Ilivvre*^.  .,  . ,,,              *.....  .«**...  *,,... 

1^ 

Brc inen * .,,. ......,,, ., 

7,207 

Hambui^ , ,... 

17,415 

G^HOA .....,., ...*................... .^................^.... 

72t 

Kew  York       . 

756 

Liverpool             nr. - -    -       - .^.-.. 

7,  IK7 

Toul 

thm 

Bl,4fil 

The  shearing  has  just  commenced  for  thi.^  year's  clip,  and  the  gen- 
eral outlook  in  promising*  It  is  estimated  that  there  will  lie  an  export- 
able l^alaoee  of  100,000  bales,— (foj^si^^?/-  liipoyf,  FSruanj.  1M2.) 

Arabian  wool  trade, — Consul-General  Hughes  rejTOrts  from  Co]>urg, 
September  24,  1901,  that,  according  to  the  German  press,  the  wool 
from  the  neighl>orhood  of  Bagdad  is  consideretl  the  best  in  AraUSa^^ 
the  next  is  from  the  region  around  Mosul,  and  then  from  Kurdi=»^'*^''^ 

6127—02 39 
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Wool  is  the  most  important  export  from  Mesopotamia^  and  ita  chief 
point  of  shipEient  is  Bagdad.  Bassorah  exported,  iu  1899, 37.650  baJea 
of  wool  of  a  value  of  6,0i>4,000  fi-ancs  (:gl462,023)  as  against  38,0U() 
bales  in  189S.  All  of  this  went  to  Great  Britain,  France,  and  tbe 
United  States.  Not  one  modern  factory  for  woolen  goods  exL^te^  m 
Arabia,  in  spite  of  its  large  quantities  of  the  raw  material.  The  only 
use  of  the  wool  is  the  making  of  abas  (a  large  outer  garment)  by  hand. 

Egg  industry  in  Denmark,— -In  a  previous  communication  we  spoke 
of  dairying  and  pork  production  in  Denmark,  and  showed  how  thai 
little  country  had  advanced  to  first  place,  all  things  considered,  in  their 
important  lines.  The  latest  effort  in  agricultural  advancement  in  Den- 
mark has  been  along  the  line  of  ogg  production.  In  Copenhagen  we 
visited  an  egg-exporting  house  where  scores  of  hands  were  l»usy  sort- 
ing eggs  into  four  gnides,  according  to  size,  and  packing  them  into 
atliactive  form  for  shipment  to  Hreat  Britain  and  other  eouutried. 
At  Hasley  we  visited  one  of  the  sources  of  supply.  Our  Itttlo  parl^H 
visited  the  fanii  of  Viggo  Ulrick,  a  few  miles  from  the  village*  TaBf 
good  wife,  who  spoke  English  fluently,  in  the  husband^s  absence 
showed  us  the  place  and  explained  the  farm  operations.  Two  hundred 
milch  cows  were  kept.  But  our  interest  was  in  the  poultry  de^iart- 
ment.  There  were  1,500  hens  and  1,G00  chickens.  She  told  us  tbej 
were  members  of  the  egg  syndicate.  There  are  all  sorts  of  farmer 
organizations  or  combinations  iu  Germany,  France,  and  Denmark, 
operating  under  the  term  ** syndicate.'*  Each  day  as  the  eggs  are 
gathered  they  were  marked  with  the  date,  syndicate  number,  and 
membership  number  in  the  syndicate  b}"  the  aid  of  a  rtibber  stiitnp  and 
aniline  ink.  Three  or  four  times  a  week  the  eggs  so  marked  wore 
taki'n  to  the  village  syndicate  quarters,  there  to  Ije  packed  and  ahipped 
to  headquarters  at  Copenhagen.  At  Copenhagen  the  eggs  are  care- 
fully examined  and  prepared  for  shipment  If  a  stale  egj|r  i^  found^ 
tbe  local  syndicate  is  immediately  notified  of  that  fact,  t<  '  -  with 
the  date  stamped  on  the  egg.     The  fine  for  each  bad  eggs^  opeo^ 

hagen  is  a  sum  equal  to  al>out  $1  of  our  money,  the  same  ta  bo  paid 
by  the  member  turning  it  into  the  local  syndicate. 

We  asked  if  this  fine  was  enforced,  and  were  informed  that  such  wsw 
the  case.  We  inquired  what  happened  when  eggs  of  doubtful  quality 
were  found  on  the  farm,  as  must  sometimes  occui*.  We  were  told 
that  these  were  broken  at  home  and  used  if  good,  or  sold  to  the  vilti^ 
store  with  proper  explanation*  Great  cai*e  was  exei*cised  not  to  send 
a  doubtful  egg  to  Copenhagen. 

If  one  continues  careless  after  fines  and  warning,  he  ta  expelletl  from 
tlie  syndicate*  The  prices  jmid  by  the  syndicate  for  eggs  are  antioiiocad 
each  Monday  morning  from  Copenhagen  and  notice  sent  to  all  ibd  local 
syndicat*  s.  This  particular  farm,  we  were  informed,  CQoperattii|^ 
with  the  x\griciiltural  College  of  Copenhagen,  was  alx)ut  to  conduel 
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experiments  to  determine  the  relative  merits  of  purebred  and  commoQ 
fowls  fortius  produt*tionof  eg^,     A  representative  of  the  college  waa| 
to  conduct  the  work  in  person.     We  have  already  .spoken  of  the  fact] 
that  the  farmers  of  Denmark  pmcticed  cooperation  or  combination  of] 
effort  in  the  production  of  Imtter;  also,  that  through  the  combined j 
etiort  or  syndicates,  they  ow^ned  pork -packing  establishinents  and  pro- 
duced bacon  products^  selling  at  high  prices  in  Great  Britain.     We 
have  now  kwinied  that  evei^  tlhceggs  of  Denmark  are  largely  produced 
and  handled  by  syndicates  of  farmers  or  farmers'  unions.     The  people 
have  learned  the  economy  and  advantages  of  combined  effort*     In 
1898  Denmark  exported  over  $;3,H00,Or)O  worth  of  eggs.     This  was  an 
increase  of  iii)  per  cent  in  five  years.     The  same  year  the  United  States  , 
imported  f8,CKW  worth  of  eggs,  and  exported  $450,<^X>   worth.— ^ 
(77.  Ilennj^  tw  the  Breeders^  Gazette.) 

Eggs  in  Spain*— Spain  imported,  during  1S9G,  24,4<>2,183  eggs, 
principally  from  ]SIorocH*o  and  Portugal,  and  exported  6,920,l»s:i, 
principally  to  Cfreut  Britain,  Oalicia,  in  the  northern  part  of  Spain, 
ie  the  only  exporting  province*  The  southern  provinces  are  the  chief 
importers.  Nowhere  in  Spain  can  the  production  of  ^gg^  tie  very 
large,  for  they  sell  for  "2  pesetas  a  dozen  when  fresh  and  for  1 J  pesetas 
when  more  than  four  days  old  (a  peseta  now  is  equivalent  to  about  15 
cents  gold).  Recently  a  poultry  farm  wan  started  in  Arcnys  de  Mar, 
near  Barcelona,  and  1U,OOU  chickens  are  annually  raised  there,  and 
from  1,500  to  2,000  fowls  of  superior  bree<ls  are  kept  for  sale* 

Egg  production.— In  his  report  on  the  tmde  of  Cherbourg,  the 
British  consul  suys  that  the  export  of  eggs  from  that  port  has  been 
considcraldy  iiffected  by  the  importation  of  eggs  into  the  United 
Kingdom  from  Egji>t,  no  less  than  00,000,000  eggs,  to  the  value  of 
£83,034,  being  exported  from  Egypt  during  the  first  six  months  of 
1000,  In  the  year  1891)  the  eggs  exported  from  Egypt  amount/'d  to 
the  value  of  £4450^}0*  To  this  cause  is  mainly  due  the  decrease  in  the 
export  of  eggs  from  Cherbourg,  amounting  to  a  diminution  of  298 
tons  since  1897. 

Russian  exports  are  increasing  steadily,  the  shipments  in  1899 
amounting  to  1,800,000,000  ^^gg^j  representing  a  value  of  more  than 
$15,000,000,  says  the  American  Agriculturist.  To  stinmlate  this  busi- 
ness the  Russian  Government  is  admitting  free  of  duty  packing  cases 
for  the  export  of  eggs;  this  concession  to  last  for  five  3'ears* 

It   is   asserted   that   New  Yorkers   eat  2,160,000  eggs   daily,   and 
although  the  United  States  produce  10,000,000,000,000  eggs  yearly, 
this  docs  not  supplv  the  demand,  and  Canada,  Spain,  Italy,  and  even   h 
China   have  to  help  tlicm  to  fill  the  demand.     The  imported  Qgg^  f 
amount  to  15,000,000  dozen  3'early. — {Agricultural  Journal^  Octo^y*^ 
H,  lOOL) 
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Milk  flour  in  Sweden. — Dr»  M.  Ekeiilierg,  of  Gothenburg, 
made  a  discovery  which  will  be  of  iniix>rlaiice  in  dairy  farming, 
claims  t-o  have  inventeci  an  apimratiis  l*y  which  milk  can   be  broagfl 
into  the  farm  of  powder,  like  tlour  in  appoarunce,  but  posscs^in^  till  the 
qualities  of  milk  in  concentrated  form,  moisture  excepted.      It  is  M 
that  thi!5  milk  in  Hour  is  completely  soluble  in  water,  and  can  be  u^ 
for  all  purpo.^ei  fur  which  comuiou  milk  i.s  employed*     The  milk  Hot 
does  not  sour,  does  not  ferment,  and  in  the  dry  state  is  not  sensitive  I 
change.s  in  the  weather.     It  can  be  kept  and  transported  in  tin  cam 
barrels,  bags,  etc.     The  cost  of  protluetion  Dr,  Ekcnberg  has  e8timut« 
at  about  2T  cents  per  100  quarts,  and  he  thinks  that  flour  made  frafl 
skimmed  milk  can  be  sold  for  about  13  cents  per  pound.     At  a  reeetl| 
meeting  of  the  Academy  of  Agriculture,  Dr.  Ekenberg  exhibited  sat 
pies  of  the  milk  Hour,  which  received  favorable  comments.     It  is  eoj 
sidered  that  the  inveiitiuii  will  be  of  the  greatest  im|x>rtance  for  tl 
utilization  of  skimmed  milk,  which  heretofore  hius  largely  been  waste 
but  in  the  dry  form  can  bo  transported  all  over  the  country  withot] 
losing  any  of  its  original  qualities. 

The  product  mentioned  is  considered  su^xnior  to  the  casein  prodiic 
** proton^'  and  '^proteide,'^  now  manufactured  from  milk  by  the  aid 
rennet,  acid,  or  lye^^Iiobt-rt  S*  S,  Bergh^  Consul  at   Gotfu-nbut 
Mvenihci^  m,  190L) 


IMPORTS  AND  EXPORTS  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 

By  JOEIN    RoBERTSi, 

Ediiorkd  Office j  Bureau  of  Anhnul  InduOfff, 
EXPORTS. 

According  to  the  report  of  the  Bureau  of  Statistics  of  the  Treasifi-y 
Department,  the  total  value  of  the  exports  of  domestic  lucrchandbo 
for  the  cakndar  year  1*01  amuuiited  to  $1438,083,f»00.  The  exports 
of  foreign  merchandise  for  the  naujc  period  were  valued  at  1?27,2IMI/J2.>; 
thus  the  exports  from  all  sources  reached  the  total  of  ^1^465, 380, 9 111 

As  the  purpose  iierc  is  to  dvivl  more  particularly  with  dt>niestlc 
procluctSj  the  tigurea  u.sed  hcreufter  will  refer  to  these  only  and  will  nut 
take  into  account  the  exports  of  foreign  goods. 

The  totals  for  11)01  quoted  above  arc  a  little  below  those  of  the 
previous  year.  Domestic  exports  then  reached  the  large  total  of 
^1,453,010,112,  which  sum  exceeds  the  tigurea  of  last  year  hy 
$14,1*56,1^^-  However,  this  .^mall  deficit  in  not  of  so  much  import* 
ance  when  it  is  considered  that  lOOU  was  a  pheiioiiicnal  year.  The  gain 
of  that  year  over  1899  was  upwards  of  $200,000,000;  it  is  sufficient!}^ 
satisfactory,  therefore,  not  to  have  gone  back  furtlien 

A  comparison  of  the  value  of  animals  and  animal  products  sent 
abroad  in  IDOl  with  that  of  all  other  products  and  manufactures  shows 
the  former  in  a  very  favorable  light.  As  compared  with  lf>00,  tlie 
exports  of  domestic  products  other  than  animal  products  fell  otf  to  the 
extent  of  S?3S^885,tJlO,  whereas  those  of  animal  origin  made  the  sub- 
stantial gain  of  ^23,959,788. 

The  following  statement  gives  the  exports  of  animal  products  for 
the  past  ten  years,  with  the  amount  of  gain  or  loss,  respectively,  in 
each  year: 

Vfdue  of  eiporU  of  animish  Oliei  antmid  products  for  the  rjmn  1892-1901, 


Year, 

Vftlue  of  eX' 

loss  (-). 

Year. 

Vttlue  Of  ex- 
ports. 

1892 

«224,631.27S 
1^,248,866 
215,462pl»56 
219,492,191 
217»tM«,412 

1897.. 

|214.4CO,4ti3 
237,952,127 
2S6,286,4&7 
271, 806,864 
2^,  786,  €42 

-12,617,949 

1888 - .. 

-riS,288,9lU 
+  1^,210.590 

+   4,(ri9,i3r» 

-    2,443.779 

ia98.-.„.„ 

4-23, 551,  CG4 

1894 

18M 

+18,332.  SdO 

1895 , 

1900 ....,,.. 

+18.541,367 

1896 -„.,..„ 

1901  ,... 

+2S,95l»,7e^ 

6U 
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It  .should  be  stated  that  the  above  figures  include  not  only  the  prin- 
cipal arvinml  products,  such  as  animals  and  meat  and  dairy  products 
but  also  all  other  product*^  which  are  unquestionalily  of  animal  ori- 
gin— including  leather  and  boots  and  shoe.s;  bones,  hoofoj  horns,  horn 
tips,  etc.;  candles,  egg.s,  feathers,  and  glue;  grease,  hair,  and  hair 
manufactarei?;,  and  hides  and  skins  (other  than  fursi);  lard  oil^  oleu 
oil,  stearin;  and  wool,  both  raw  and  manufactured. 

IMPORTS. 

The  value  of  the  imports  of  animals  and  animal  products  for  1901 
amounted  in  the  aggregate  to  !?113,18t>,057.  This  is  in  the  neigh Iwr* 
hood  of  S>3,000,000  less  than  the  total  for  the  previous  year.  It  luay 
be  noted,  on  the  other  hand,  that  11-KHJ  and  1S1*1>  both  showed  consider- 
able increases. 

The  list  of  articles  imported  which  follows  shows  there  are  th 
items  only  which  we  are  compeSled  to  buy  in  large  quantities, 
most  important  of  these  is  hides  and  skins  (other  than  fur»)»  for 
wdiich  wc  paid  in  11*01  the  large  sum  of  ^55,565, 388.  We  purelias*»d 
wool  and  wool  uiiirui fact u res  to  the  value  of  $29,621,964;  and  we 
required  ^11,375,1K31)  worth  of  leather  and  leather  nianufactui*ea  to 
supply  our  wants.  These  three  items  represent  85  per  cent  of  the 
entire  imports  of  aniuial  products* 

The  table  which  follows  shows  that  hide^  and  skins  continue  on  the 
increase,  rather  more  than  ^4,00(>,0utJ  being  paid  in  1901  in  cxci.v^s  of 
the  previous  year.  The  two  other  items  above  mentioned  decrt^ased 
appreciably— leather  and  leather  manufactures  by  fl, 922,^8,  nod 
wool  and  wool  manufactures  bv  $5,394,188. 

Of  the  smaller  item^^  on  the  list,  cattle,  eggs,  glue,  grease  nud  oik^ 
and  me^t  products  remain  practically  the  same  as  in  1900.  A  coiidid- 
erable  increase  is  noted  in  horses,  feathers,  and  dairy  products-  Tbo 
remainder,  consisting  of  sheep,  fiones,  hoofs,  etc*,  bristles,  hair,  hide 
cuttings  and  glue  stock,  and  sausage  casings,  show  a  decrease  in  every 
ease,  but  none  to  any  remarkalde  extent. 

Following  is  an  itemized  statement  (p.  613)  showing  in  eompaniiivff 
form  for  the  past  four  years  the  annual  value  of  the  anituaU  and 
animal  products  impoitcd  by  the  United  States  frona  foreign  couutries. 
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T^bU  tkornng  the  vahu  of  imporit  ofcmimaU  and  animal  praductsfor  the  rjears  lB9$-tB01. 
[Compiled  from  report*  of  the  Bureati  of  Statistic?,  Treasury  Department.] 


Artlcliia  lropoflc<l. 


vm. 


18»9. 


1900. 


1901. 


C*tUe 

Bheop ....*,,.. 

All  other,  Includlngr  fowls , 

Bocea,  hoofs,  bom$t  etc 

Bristles , 

2g«« ' - 

Feathers,  etc..... 

Glue 

0rea!H!8»d  oUb ,.... 

Grease ..., 

Hair...... 

HWesand  skliw 

Bide  cultlngs  and^lue  Btoek 

Leathtr  and  leather  matitifiictures. 

Ucut  products 

Dairy  products 

BauKOge  casings 

Wool  and  wool  mannfac tares ...... 


2, 730,  t«NG 

1,187,210 

242,080 

784*360 

1.245,6W 

4,619,479 
445,019 
$80,  «S^ 
243. 74:2 
1,82U,1L2 
39,9Q6.:r7:3 
290.500 

286, 6U 

1,807,065 

560.  S43 

20.794*334 


S.>Sl,9e8 

Z2a.%373 

1,30.%  003 

282,383 

y«8,502 

1.871,010 

24,028 

i,719,71i6 

538»765 

575,608 

246.710 

2,477,332 

iil,127,6iJ9 

1,008.27a 

U,894,81» 

505, 5&2 

2,271,764 

022,  &14 

20,256,773 


l,S71..>4tl 
1,280,  i:i2 

1,0Q1»726 

1.99&»289 

7,  Ma 

i,4ei,itu6 

4^1,190 
47-1, 81ft 

2,055,002 

51,590,4^3 

1,186,«27 

13,298,987 

452,669 

2,010,164 

738,529 

35.016.152 


8yo,  537 

I,«v;f^747 

12,011 

2,001,496 

449,769 

4n,014 

995,61^2 

1.867,472 

55,.%5,388 

826, aoe 

U,375,9tJ9 

474,232 

2,401,485 

583,495 

29.621,964 


Total  «... .-.. y&,2Stm87 


10»,583,000      111^176,976 


113,186,0.>7 


IMPORTS  AKB   EXPORTS  OP   FARM  ANIMALS. 

Tbe  two  tables  which  follow  show  this  branch  of  our  trade  from 
different  points  of  \  iew.  The  first  gives  the  animal  8tatii.s  for  the  past 
six  year8,  showintr  the  growth,  or  otherwise,  during-  thin  period.  The 
other  shows  in  detail  our  exports  fur  the  year  IHOI,  together  with  the 
country  of  destination. 

The  trade  in  cattle  continues  to  he  in  a  very  healthy  condition.  The 
tinoiber  exported  in  1001  was  454,590,  as  against  423,181  in  1900,  an 
increase  of  31,409.  This  is  the  largest  number  exported  in  the  past 
decade  and  probably  in  the  history  of  the  trade.  While  it  18  satis- 
factory to  note  this  increase  in  number,  it  is  .still  more  so  to  note  the 
increase  in  value  which  has  occurred  in  the  past  three  3'cars»  The 
409,176  cattle  exported  in  18(^9  were  worth  *30,6S5,461,  or  $75  per 
head.  The  valuation  of  the  423,181  sent  abroad  in  1900  was  placed  at 
$83,S19,164--an  equivalent  of  $79  per  head.  The  tigiires  in  1901  were 
454,590  and  the  value  $30,*]Ot],204,  which  is  ecpial  to  *81  per  head. 
The  total  increase  last  j'ear  amounted  to  31,409  bead  in  number  and 
$2,787,040  in  value. 

The  great  bulk  of  our  export  trade  in  animals  is  with  Great  Britain,  as 
will  be  seen  by  a  glance  at  the  second  table.  Our  trade  with  the  other 
countries  on  the  list,  excepting,  perhaps,  the  West  Indies  and  Canada, 
is  quite  insignitiitint. 

In  this  connection  it  may  be  opportune  to  call  attention  to  the  e^^*^*'^'^ 
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Number  and  value  of  imports  and  erports  of  farm  animals  for  the  tje<ir*  1896  h  100  L 
[Compiled  from  reporUs  of  the  Bnreau  of  Statistics,  Treaauir  DepartiDeat  J 


Cattle. 

Hogs. 

Horees. 

Mules. 

Sheep. 

Year. 

Nmn- 
bef. 

Value. 

Nnm-  : 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Kxronm 
1696 

3M,772 
447,469 
397,  S79 

Doflam. 
36,576,412 
89.379,632 
H.T4IW  tin 

33,785 
16,841 
16,879 
52  230 

DoUar», 
367,917 
150  814 

28,632 

Dollars. 
3,601,137 
5.617.265 
6,010,773 
5,747.468 
9,102.432 
10,037,204 

509,819 
£06.838 
821,835 
681,908 

6,534 
7,753 
6,996 
20,228 
60,179 
25,063 

Dollars. 

475,106 

631, 9W 

514,669 

1,702,099 

4,767,892 

2,2117,262 

323.576 
218,427 
176,498 
150,824 
148,391 
432,419 

382.443 
414,456 
360,820 

DoUitrit, 
1,94.H,M1 

1897 

1,331.712 

1,070,966 

ttfi  1.337 

1898.......... 

117,  W6  4.S,917 

1899 

409.176  30,08,%  461 
423,18188,819,164 
454,590.w.aifl  C!fM 

1900... 

■^^1  ^    '  — 
33,915  ai3,S36 

IS  909   if^Q  (xi? 

79,520 
99,S09 

8,252 
5,993 
2,718 
3,216 
S,541 
4  402 

9Q0,  ra4 

1901 

2  514  766 

IMPORTfi. 
1896... 

141.668 
40a.717 

988,677 

1,  ma,  481 
1  145  "Xni 

1897...,..,... 

1898..... 

261,826  2.730,882 
186,590|  2, 23.%  383 
142,056'  1,871,M6 
135,694!  1,942,606 

1  rK7  im 

1J*99... 

361,731   1,;jO.%003 

1900.. 

886,811 

1    *H-A  7rKI 

345,985  1,260,132 

1901 

265,952      9S0,29i 

1 

Numbf^  and  value  of  e^cporU  of  farm  anhmdi  for  the  calendar  yefir  1901  and  cottn tries 

to  whwh  e.rpori€d. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Country  to  which  exported. 


XTumber. 


Value. 


Cattle: 

Unitecl  Kingdom 

Otlj e r  Eu rope 

Brtll?h  North  America .. 

CemnVI  Araencan  j^tates  and  British  Uondurfis 

Mexico , ..,. 

WfiitlDdle-sand  Bermuda , 

Sou th  A ra ericA ..,, 

Asia  rtUcI  Oceania , , 

Other  countries 

Total , 

Hogs: 

B  ri  tljih  N  orth  A  merka 

Mexico , *... 

WifJri  Indies  and  Bermuda 

South  America 

Asia  ntul  Occanta 

Ottier  coimtrlcfl ., 

Total -...., 

Horses: 

United  Kingdom ..,, 

Germany..... 

OlhtT  Europe 

BrUitfi  North  America ^ 

C^niiiLl  Ameiicau  States  aud  British  Houdutas 

Mexico ,,.,.,,. 

Wc**i  1  udiei  iind  Bermuda 

South  AmcrlcA 


361.107 

230 

17,96a 

24S 

s,oao 

71,683 

285 

47 

62 


134.010,140 

23,000 

848,076 

11,660 

171,280 

1.484,352 

24,45a 

2,785 

5,460 


454,590 


36,606,204 


2,178 
3,657 
9.996 

35 
4 

39 


15,7&5 

45,276 

106,649 

890 

200 

297 


15.  Ot® 


169.097 


18,877 

711 

14,323 

84 

2,641 

3,932 

61 


2,711,195 
86,900 
72.500 

1,097,580 

13,412 

114,576 
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Number  cmd  valtie  of  erporif  of  farm  animah  for  the  calendar  year  1901  and  i 
to  which  exported —Contma^^ 


OtMintry  to  which  exported. 


^onie9—Con  tin  ued . 
A5i«  And  Ocoanla. 
Africa 


Total.. 


HuIgh. 

Sheep: 

United  Kiu^om 

Other  Europe 

Brjiish  North  America...-. 

Mexico .-., 

West  Indies  anrl  B^rmtida  . 

SoiUh  America.... 

Other  oounirlefi 


Total ,., 

All  other,  Inclurling  fowls., 


Kumber. 


59.096 


99,809 


a5.0fiB 


202,222 
610 

1*&97 

230 


4J2. 419 


V&luo. 


f22.4SO 

5,660,71)5 


10,037,204 


2,267,469 


1.9»^. 
83, 


7,717 
U,6a9 


2,M*,7«* 


2SL«U 


EXPORTS  TO   THE    UNITED   KINGDOM. 

Our  trade  ia  aniniul  products  with  the  United  Kingdoui  continues  oa 
the  increase  year  bv  year.  The  largo  and  increasing  proportions  it 
has  assumed  nia}"  be  seen  from  the  totals  of  the  exports  to  that  coun- 
try for  the  past  four  years,  whieh  are  ns  follows: 

1898 .._ $149,039,783 

1899.... ,,.,  155,oo5,29d 

UKK) I0a»821,8e6 

1901 181,397,723 

The  increase  in  1901  was  mneh  greater  than  in  any  other  year  io  this 
period,  aniountiii|i:  to  ^17,576,057. 

The  principal  items  contained  in  the  exports  of  1901,  in  their  order 
of  magnitude  and  with  the  vahies  of  each,  were:  Cattle,  ^^4,040,140; 
bacon,  ^32,473,050;  fresh  beef,  131,81)^,293;  haras,  $22,251,23S;  and 
lard,  !?18,207,569. 

Each  one  of  these  products  shows  a  substiintial  advance  on  the  vear 
previous.  The  two  most  noteworthy  instances  being  hams,  which 
increased  from  118,242,651  to  $22,251,238,  and  lard,  which  was  valued 
at$18,207,55r^  as  against  ^14,244,979  in  1900.  The  gain  in  each 
being,  in  round  numbeis,  !W,(M)0,OO0. 

The  smaller  items  on  the  list  all  show  a  uniform  advance^  with  the 
following  few  exreptions.  The  number  of  horses  shipped  was  10<,585 
le^s  than  in  19(X>,  representing  a  decrease  in  value  of  $1,051,857.  Thtat 
falling  off  is  no  doubt  accouutable,  as  was  the  shrinkage  of  tho  horse 
tratie  with  South  Africa,  to  a  lessening  of  the  demand  for  aDimats  far 
war  purposeji* 
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Tallow  fell  ofif  about  50  per  cent.  The  amount  purchased  in  1901 
was  valued  at  $1,015,143,  as  against  $2,026,362  woith  shipped  in  1900. 

An  examination  of  the  business  in  dairy  products  shows  a  peculiar 
state  of  affairs.  Butter  made  a  greater  gain,  proportionately,  than 
anything  on  the  list,  advancing  from  7,092,512  pounds,  valued  at 
$1,311,588,  in  19O0,  to  17,146,985  pounds,  valued  at  $3,046,395,  in  1901. 
On  the  other  hand,  cheese  dropped  in  an  equally  abrupt  manner,  fall- 
ing in  quantity  from  49,924,492  to  29,179,866  pounds,  and  in  value 
from  $5,084,459  to  $2,740,947.  However,  a  comparison  between  these 
two  j'cars  alone  may  be  apt  to  give  a  wrong  impression,  which  a  glance 
further  back  will  prove.  The  value  of  the  exports  of  1898  was 
$2,139,905  and  of  1899  $2,797,035;  it  is  therefore  apparent  that  for 
some  reason  the  trade  of  1900  was  phenomenally  large.  If  we  elimi- 
nate that  year  and  compare  1901  with  1898  and  1899,  it  will  be  found 
to  be  quite  satisfactory. 

Quantity  and  value  of  animah  and  animal  prodiicfs  purcha^d  hy  the  United  Kingdom  from 
the  United  States  in  the  years  1000  and  1901, 


[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.} 

ArUcle. 

1900. 

1901. 

Quantity. 

Value. 

Quantity. 

Value. 

Cuttle 

Nwmher. 
335,020 

Doaars. 
31,414,083 

yumber. 
361,107 

Dollars. 
34, 010, 140 

HogH 

II».)r}>cs 

28,902 
96,672 

Pounds. 

153,744 
26,924,895 

4,362,552 
729,710 

16,092 
4.960,378 
9,533,691 
1,0^1,672 
3,336,442 

28,943,559 
1,277,138 
2,026,362 

80,275,054 

18,242,651 
6,241,112 

14,244,979 

737,144 

1,311,588 

5,064,459 

18,377 
262,222 

Pounds. 

170,823 
81,528,017 

2,711,195 

Sheep « 

1, 984, 8C8 

TTidos  iinil  BkiTiH  (other  than  fiJTs) .,,» 

17,831 

6,546,181 

9,812,092 

1,847,187 

8,986,156 

81,899.293 

1,110,608 

J,  016, 118 

82,473,650 

22,251,238 

7,969,423 

18,207,569 

739,313 

8,046.395 

2,740,947 

Sole  leather 

Other  leather 

Boots  and  shoes 



Canned  beef 

84,123,691 
822,860,648 

21,047,769 

40,535,458 
876,137,577 
170,559,938 

85,470,352 
205,491,297 

10,002,294 
7,092,512 

49,924,492 

40,675,302 

350,624,203 

18,112,375 

20,284,636 

368,736,542 

206,318,614 

96,456,139 

212,448,743 

8,535,927 

17,146,985 

29,179.866 

Fresh  beef 

Other  beef 

Tallow 

Bacon - 

Htuiis. 

Pork 

Lard 

Oleo oil  and oleomar^farine. 

Butter 

Cheese 

Total 

163,821,666 

181,897,728 

EXPORTS  TO  GERMANY. 


Compared  with  the  total  of  the  preceding  year,  our  trade  in  animal 
products  with  Germany  made  considerable  progress  in  1901,  notwith- 
standing the  decline  in  some  important  products,  due  to  the  discoux^^^ 
ment  and  restrictive  legislation  of  the  German   authorities. 
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increase  mentioned,  however,  does  not  make  the  volume  of  trade  tis 

lai'trr  a^s  it  was  four  years  ag^o. 

The  total  value  of  the  exports  of  1001  was  $23,143,539,  which,  ix>!i- 
trai^ted  with  ll^(H),  is  an  ineroase  of  $3,253,645,  All  of  thi«  increxse, 
and  more  lie.sides^  Is  taken  up  by  the  chief  article  on  the  list,  lard.  This 
product  constitutes  fully  two-thirds  of  the  entire  exports.  The  amount 
of  It  taken  in  1001  wa?^  180,130,934  pounds,  the  value  being ^15,Sr>l, 432, 
which  is  an  increase  over  the  previous  year  of  11,687,862  pounds,  and 
in  value  ^,048,203, 

The  article  second  in  importance  is  oleo  and  oleomargarine,  of  which 
3^,700^ T7y  pounds  wRvS  purchased,  valued  at  $2,045,105,  This  is  a  gain 
of  !?2(UJ,775  on  tlie  value  exported  in  1000. 

Bacon,  which  is  the  third  largest  export,  has  been  on  the  down  prude 
for  the  past  four  years,  althoug-h  the  decrease  in  1001,  as  compared 
y,ith  lOOU,  was  very  slight. 

Boots  and  shoes  continue  to  gain  rapidly.  The  amount  purchased 
in  1001  was  valued  at  *201,599,  which  is  159,570  greater  than  the  total 
of  VJm. 

Klight  ^ains  are  noticed  in  hams  and  pork,  but  the  totals,  especiallv 
that  of  the  former,  arc  niiRh  ivelow  those  of  four  years  ago. 

Butter,  which  had  dwindled  to  the  small  amount  of  $18,390  in  ItMKi, 
rose  to  $S0,46ii,  which  brings  it  somewhere  near  the  normal  point  of 
the  past  few  years. 

The  trade  in  horses  and  beef  shows  a  large  falling  off.  The  nunilier 
of  horses  exported  in  lOul  was  only  553,  as  against  2,637  in  ll>00;  but 
it  should  be  remembered  that  our  surplus  ft>r  the  past  two  or  three 
years  has  been  nearly  ail  taken  by  Great  Britain  for  shipment  t^  South 
Africa*  Canned  and  other  beef  in  1001  was  valued  at  §;>08,913^  while 
id  lOOu  the  amount  was  *N0!J,420. 

Germany  imports  considerable  quantities  uf  animals  and  animal 
products.  When  it  is  Ijorne  in  mind  that  she  purchases  the  following 
annually,  to  the  approximate  value  of  the  amount  pkced  against  each, 
it  would  seem  as  if  our  breeders  and  packers  ought  to  get  a  lArj}%.^r 
share  of  the  trade: 

Horses -.„. •! 

tJattle 

Beef , 

*  Taken  froni  ConimereiaJ  Relations  for  1900,  issued  from  the  Biirt*aii  ol  For^bm 
Corrmierce,  Departtiient  of  State.     The  ligures  here  quoted  are  for  the  year  I* 
none  later  h>eiiig  available. 
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Qufiniity  and  mhie  of  animah  and  animtil  product  purchased  by  G&rmany  from  (he 
United  Slates  in  1900  and  1902. 


[Compiled  from  reports  of  tlie  Buremi  of  Statistics,  Trensiiry  Department.] 

Article. 

190O. 

190L 

Quantity. 

Viihic. 

Qmiritity. 

Value. 

Horses ...number., 

Flidcs  And  (skirs  Mother  thou  fiiis)  ............ 

2,  €37 

4,&77,370 

218,083 

410,216 
388.224 
47,887 
851, 70S 
142,029 
405,127 
404, 2S3 

Fom*d«, 

553 

4, 435,  MO 

88,86^ 

86,900 
333^650 

SiTilt*  leather  ................................... 

7,307 

Other  It'll  ttief     ... 

676 ^ 901 

BtxitH  and  tihoesi ..... *^... 

201  599 

CTannccl  beef.,,.. ..................... ...... 

4,207,011 

e.o.'vn.oio 

13,240,782 
19,916.653 

10.  338,  611 

174,449,072 

30,  Ml,  7 W 

10t»,35a 

1                    64 

400,887 
7.642.475 

38,3(i0 

Other  beef....- 

470,5fV3 

Talluw  ..,,.. 

658,900          6,292,070 
1,513,383         19.03T.fi^ 

337.068 

B&con  V  **....    .,.,.,.....,,.. , 

l,492,68d 
254  646 

Ham^. 

230,255 

028.035 

31,813,139 

2,378,830 

18,390 

14 

2,409,370 

8,488.825 

186,136,9^1 

32.700.771> 

652,714 

5,235 

Pork..... 

650,100 

Dird. .,,... , 

15,861,432 

Oleo  and  oleomargarine 

2,645,105 

Bo  tter 

86,462 

C  h  ci  ejK? 

6^10 

Total 

w,m,s<A 

23,  ]  4^1,539 

EXrORTS  TO    FRANCE. 

Our  trade  in  animal  produt^ts  with  the  French  Ropublic  is  not 
very  extensive.  The  entire  luisiuess  done  in  llHJl  amounted  to  onl}^ 
^2,224,297.  This  is  a  fallin^^  oif  to  the  extent  of  $1,207,608  from  tlie 
total  for  1000,  the  luiiount  for  that  year  l>eiug  ^3,431, t;»05. 

The  itenii^  on  the  list  whieh  shrank  most  were  haeon,  from  l|4y4,066 
to  *15r>,96t>;  hams,  from  ^174,118  to  $31,454;  tallow,  from  *557,1*45 
to  ^200,459;  and  lard,  from  J?1,401,4S7  to  $974,374.  Beef  products 
and  pork  declined  in  a  lesser  degree, 

A  few  others,  however,  ^ihowed  improvement  over  the  figures  of  1900. 
Particularly  may  he  mentioned  leather  and  hoots  and  shoes,  the  trade 
in  whieh,  though  not  large,  is  in  a  flourishing  condition*  Exports  of 
leather  in  1901  roi$e  to  $547^064,  against  $472,820  for  the  previous 
year,  and  boots  and  shoes  increased  from  $82,44fp  to  ¥121,573. 

Hides  and  skins  advanced  from  $13,970  to  $20,904. 
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QumUHy  a^w*  value  of  anlmaU  and  nniinai  produeU  ptarhaMfd  htj  Fntnc€  fr&m  tkt 

Vnikd  Sl^tU^  in  1900  and  1901, 

[QompilviX  from  icports  ol  Lbc  Baroia  of  SUitiatioik  Trauurr  I>epArtiiietiU] 


EOG8. 


The  increasing  volume  whidi  Lns  ehariR^temed  tlie  expoil;  traile  in 
Mgg^  for  the  past  few  yr'ars  wa^s  not  muintained  hi  iOOL  Whereas  over 
%l,(MX),0(M>  worth  was  sent  out  of  the  eouiitrv  in  lOon,  the  value  fell  to 
$611', 956  in  the  past  year.  This  amount,  however,  exi^pting  an  noted 
above,  has  only  onee  l»efore  been  exceeded,  namely,  in  189i>;  uml  it  b 
at  any  niti?  Huti.sfuL-tory  to  note  that  when  a  comparison  is  niade  between 
the  iniix»rt.s  and  exports  of  1901  it  will  be  seen  that  the  balance  of  tradi^ 
remains  very  noticeably  in  our  favor. 

Below  is  a  statement  showing  the  imports  and  exijorta  of  eg*^s  aiinU' 
ally  for  the  past  ten  3  ears*  It  will  he  noticed  that  for  the  firfst  half  of 
this  period  the  imports  lurgel}'  exceeded  the  exports,  and  (hnt  during 
the  last  five  years  the  exact  reverse  was  the  ease.  This  was  brought 
about  owing  to  the  stimulating  effeet  of  a  change  in  the  tariff.  Dar- 
ing the  tirst  j)eriod  eggs  were  admitted  free;  but  when  the  duty 
phieed  upon  them  the  home  tmde  received  such  an  impetus  that  it 
enabled  to  supply  the  domestic  con  sum  ntton  and  exixu-t  seveml  tnUlioii 
dozen:^  atmiially  ai  well. 
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Imparts  and  exporti  aftgffsjram  ISOt  to  190L 


Year. 


ImpoTta. 


Qunntlty.      Value* 


EjcporUL 


QuAntUy.      Yaltu). 


1893 
1894 
im6 

1S9S 
1880, 
190D 
1901 


Jkxaut. 

8,873,060 

2,4*7,576 

677,350 
190,<>74 
129|711 

299,  toe 
117,  aoe 

162,918 


DoUarti. 
S79,Mti 

190,457 

219.460 

56,004 

0,259 

7«8G2 
12,1)41 


193, 7 12 
151,311 
174,623 

40&,19S 

2,7»4,218 
2,SS6,474 

5,037,032 
3»ll»,lda 


34.861 
43,0^ 

<R,4M 

4:24, 81tf 

1,000,1^ 
010,956 


13XFORTS   OF   MEAT   AND   DAIRY   PRODUCTS. 

We  continue  to  supply  the  world  with  an  iiicTcasing  quantity  of 
beef  products  every  year.  Our  canned  beef  went,  as  usuiiL  to  all  quar- 
ters of  the  globe.  The  total  amount  exported  in  1001  was  53,2uV^,582 
pounds,  valued  at  $5,2S3,T82»  Tbi:^  Is  an  advauce  over  the  previous 
year  in  quantity  of  1,323,837  pounds^  and  in  value  of  lf83,7(>9.  The 
price  per  pound  in  the  last  two  years  remained  alxjut  the  Kame;  it  was, 
however,  considerably  higher  than  the  price  obtained  in  1809.  The 
two  largest  consumers  of  canned  beef  in  the  i>ast  year  were  the  United 
Kingdom  and  Africa*  The  greater  portion  of  the  total,  or  40,07553112 
pounds,  of  the  value  of  i>3/J86,155,  went  to  the  former,  and  the  hitter 
received  6,1>G0;760  pounds,  valned  at  $GiiO,037.  France  and  Germany 
and  other  Europe  l»onght  less  than  in  19(M>,  particularly  Germiiny. 
The  amount  purchased  by  that  country  in  lOlO  was  1,207.011  poniuls; 
value,  $405,127.  In  lOoi  it  fell  to  the  small  total  of  400.887  pounds; 
value,  §38,360. 

Freish  beef,  as  will  be  seen  from  the  talilc  which  follows,  has  made 
rapid  advances  in  the  past  few  years.  The  quantity  sent  abroad  in 
lOOl  was  354,421,731  pounds,  which  was  worth  $32,204,877.  This 
exceeded  the  business  of  100<>  by  28,005,144  ix)undrt,  and  brought  in 
$2,987,009  more-  This  trade  is  pi-actically  all  with  Great  Britain;  as 
much  as  00  per  cent  was  taken  last  year  by  that  i^ountry.  Of  the  rest, 
AVest  Indies  and  Bermuda  took  $370,470  worth. 

Salted,  pickled,  and  other  cured  beef  is,  like  the  canned  article,  dis- 
tributed over  a  wide  area.  The  business  in  these  products  fell  nff 
somewhat  in  190L  the  deficit  chiefly  occurring  in  the  exports  to  Great 
Britain,  which  took  about  3,000,000  pounds  less  than  in  1000.  Of  the 
total  value  exported  last  year,  amounting  to  ?3,000,402,  Great  Britain 
purchased  §1,110,(303;  Germany  $470,553,  a  gain  over  1000  of  $0t>,2tH?k\ 
other  Europe  $450,522,  a  gain  of  $66,678;  West  Indies  and  Bermiv^^ 
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*331492,  a  !:>lig^ht  phalli;  and  British  North  America  $321,063,  a  gain 
of  $30^821*     The  r*^mainder  is  made  up  of  small  amounts. 

Tallow  dropped  iti  value  from  5?4,(J74,801  to  ^2,098,692,  the  former 
bein^  the  figures  for  IIXH)  and  the  latter  for  1901.  The  qaantiticd 
were  92,655,436  pounds  aud  51,Slr(],7t)5  pounds,  respectively.  The 
product  is  widely  distributed  ^eographieall y,  and  the  decline  seems  to 
have  been  general,  all  the  countries,  with  a  few  exceptions,  being 
affected.  The  greatest  gain  is  recorded  by  Jlexiro,  although  the  tnide 
with  that  country  18  not  remaikably  large.  The  amount  stent  there  in 
11)00  was  448,53^  pounds,  valued  at  $25,771;  last  year  it  was  859,421 
ixjundn,  value,  $44,001.  Lesser  gains  were  made  by  British  North 
America,  West  Indies  and  Bermuda^  Colombia,  and  Asia  and  Oceania* 

Bacon  shows  a  remarkable  gain  in  value  in  11301*  The  quantity 
exported  in  IHW).  4*;9;024,^^28  pounds,  was  valued  at  $37,u99,l>Sa» 
while  last  year  the  amount  was  447,(520,337  pounds  and  the  value 
$:30,402,500.  Thus,  although  the  quantity  in  liXH  was  22,304^491 
pounds  less,  the  value  was  greater  by  $2,302,520.  This  gain  is*  most 
nutieealde  in  the  trade  with  Great  Britain,  where  most  of  this  prcwi* 
uet  goes.  The  countries  receiving  more  than  $l,OiX),000  worth  dur- 
ing the  j*ear  were  Great  Britain,  wdth  $32,47H,(j50;  Germany,  with 
lfl,4*J2,5S0,  a  slight  decrease  compared  with  the  previou8  j^ear;  and 
other  Europe,  with  ?3, 1*24,301,  which  is  a  small  increase  over  1900. 

The  trade  in  hams  made  very  siitis factory  progress  in  1901.  This 
product  has,  in  fact,  made  steady  and  continuous  gains  for  the  past  tea 
years,  during  which  time  the  exports  have  more  than  trebled  in  value* 
The  amount  sent  abroad  hist  year  was  230,45t^0(*4  poundsi,  valued  at 
$24,739,003.  This  exceeds  the  business  done  in  Un>u  by  $3,(5115,400, 
and,  it  may  Ije  remarked,  is  a  considerably  greater  gain  than  the  aver- 
age for  the  ten  years*  As  is  the  case  with  Imcon,  the  greater  part  of 
the  exports  go  to  Great  Britain,  and  the  entire  gain  aforesaid  U  more 
than  acciumted  for  in  the  increased  shipments  to  that  countrv,  the 
tot^il  \  alne  of  which  in  llHJl  amounted  to  $22,251,238.  The  conuiiodity 
is  widely  distrilmted  in  .smaller  quantities. 

Regarding  our  exports  of  pork,  the  major  portion  of  which  is  of  the 
salted  or  pickled  variety,  there  was  in  11#01  an  increase  Ixxth  in  %]tiaa- 
tity  and  price.  The  exports  of  1000  wore  lfU).491,822  pounds,  valued 
at  $11,308,181.  Last  year  they  were  108,212^115  i>ounds,  tlie  value  of 
which  w*as  $13,479,421.  In  the  first  case  the  price  per  pound  work^ 
out  to  a  trifle  under  7  cents.  In  the  latter  to  8  cents.  Thus  we  have 
in  1901  an  enhancement  in  value  of  fully  1  cent  per  pound.  The 
increase  of  $2,111,240,  which  the  total  of  IHOI  shows  over  the  pt^\iou9 
year,  was  participated  in  by  all  the  importing  countries  except  South 
America,  and  the  decline  there  was  by  no  means  large,  the  totals  being 
$295,038  for  1900,  and  $275,451  for  1901,  showing  a  delieiency  of  \e^ 
than  $20,(X)0. 
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Lard  is  the  priocipftl  item  in  our  exports  of  animal  products.  Some 
idea  of  tiio  miij^tiitude  of  the  trade  in  this  produt't  may  be  given  when 
it  is  stated  that  the  viilue  sent  abroad  in  lS+01  exceeded  the  value  of 
corn  exi>orted  in  that  year.  In  fact  the  onl^^  food  products  in  the 
whole  list  of  whk'h  a  larger  quantity  wai?  purehuiHcd  h^  foreign  eoun- 
tries  were  wheat  and  wheat  flour.  The  quantity  we  exported  in  1901 
was  607,2G(i,l76  pounds,  representing  a  value  of  $51,G26,346,  The 
amount  for  1000  was  605X473,372  pounds,  and  the  value  $42,033,507. 
A  comparison  of  these  figures  reveals  an  a,^tonishing  fact.  It  shows 
that  wc  virtually  received  $10,000,000  more  in  1001  for  the  same 
quantity  of  lard.  Germany  purehases  lard  from  us  iu  far  greater 
quantity  than  any  other  animal  product,  the  amount  amuially  received 
almost  equaling  that  sent  to  the  United  Kingdom,  The  latter  country 
took  212,448,743  pounds,  valued  at  *lS,2o7,5t)0,  while  tSii,130,934 
pounds,  valued  at  ^^15,86 1,432  went  to  Germany.  The  tnide  with 
France  has  been  declining  for  the  past  three  years.  The  total  for 
1001  was  12,000,253  pounds,  valued  at  ?974,374,  which  was  less  than 
that  of  1000  by  9,600,526  pounds  in  quantity  and  ^87,113  in  value- 
The  greatest  gains  in  1901  were  made  iu  the  ease  of  the  two  large  cus- 
tomers—Great Britain  and  German}^ — each  of  which  purchased  about 
$4j000,000  Worth  more  than  in  the  preeeding  year.  South  America 
was  enabled  to  hold  its  own,  as  compared  with  1900,  owing  to  increased 
shipments  to  Brazil,  which  eountry  took  12,734,375  pounds  for  $1,102, - 
557*  But  the  other  South  Ameriean  countries  fell  off  somewhaL 
Cuba,  also,  did  not  show  to  as  good  advantage  as  in  1900,  receiving 
31,117,117  pounds  for  ?2,435,6S9  as  against  38,938,317  pounds,  valued 
at  $2,684,101,  in  the  year  named. 

Oleo  and  oleomargarine  was  exported  in  1901  to  the  amount  of 
168,923,210  iKKinds,  valued  at  $13,451,234.  Practically  all  of  this 
product  is  oleo  oil,  oleomargarine  or  imitation  butter  only  figuring  to 
the  extent  of  aljout  3  per  cent  of  the  total.  The  table  shows  that  our 
shipments  have  steadily  increased  for  the  past  five  years.  Our  chief 
customer  for  this  product  is  Netherlands,  whieh  bu^^s  about  half  of  the 
entire  output.  The  exports  to  that  country  in  1901  amounted  to 
87,100,024  pounds,  valued  at  $6, 703,050.  Compared  with  the  previous 
year  this  is  a  slight  decrease  in  quantity  but  an  increase  in  value, 
Germany  comes  next  with  32,700,779  pounds,  whieh  were  valued  at 
$2,045,105*  In  this  case  the  figures  show  a  uniform  advance  both  iu 
quantity  and  value.  However,  the  total  for  all  countries  in  1901  shows 
a  distinct  gain  in  value  when  compared  with  1900.  The  average  price 
jier  pound  for  the  latter  year  was  in  the  neighborhood  of  7i  cents. 
In  1001  it  had  ri^en  to  8  cents* 

The  exports  of  poultry  and  game,  sausage  and  sausage  meats,  and 
meat  products  not  six'cified  all  show  substantial  advances  in  the  p-^v^ 
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year*     But  such  was  not  the  case  with  saui<a*?e  casings,  wbich  failed  to 
keep  up  with  the  rapid  gain  made  in  1900. 

Dairy  products  do  not  show  up  in  the  a^gre<^ato  quite  so  well  ai;  id 
VMX  Thisj  however,  does  not  apply  to  butter,  a  much  larger  qunntaly 
of  which  werrt  abroad  last  year  than  in  1^00.  The  figures  wert 
24.249,565  pounds,  valued  at  ^4,1S4/J06,  while  the  amount  exported  in 
19W  was  ouly  13,283,557  pounds,  of  the  value  of  ?2,39tj,062.  Milk  ako 
advanced  from  $1,268,127  to  11,646,579.  But  these  gsdns  were  rather 
more  than  offtict  by  the  falling  off  in  cheese.  The  amount  of  ilite 
article  exported  in  lyoi  was  31,396,115  pounds,  the  value  lieing 
$3,006,344,  Thia  is  22,062,934  pounds  less  in  quantity  and  $2,542,91i> 
less  in  value  than  the  previous  year.  Nearly  nil  this  deficit  took  pla^e 
in  the  trade  with  Great  Britain,  an  explanation  of  which  in  given i 
connection  with  the  table  showing  the  exports  to  that  couutiy. 

The  accompanying  tables  show,  tirst,  a  comparative  view  of 
exports  of  meat  and  duiiy  products  fur  the  pa^t  six  year**,  and, 
a  detailed  statement  of  the  exports  of  1901,  showing  the  quanUty  and 
value  of  each  pi'oduct,  together  with  the  country  of  destination: 

Exports  of  meat  and  mtai  produdu  and  dairy  productM /or  the  ymm  JS^  i*j  iSOl. 
[OotnpUod  (Tom  reporiB  of  ttie  BttiVAU  of  StjUlitUot,  Trti«flu»y  ])«]MtfCiii«t»L.J 
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Exports  of  meat  and  meat  products  and  dairy  products  for  tlye  years  1896  to  1901 — Cont'd. 


Article. 


Pork,  canned: 

18W 

1900 

1901 

Lard: 

18% 

1897 , 

1898 , 

1899 

1900 

1901 

Oleo  oil  and  oleomar- 
garine: 

1696 

1897 

1898 


1900 

1901 

Sausage  and  satLojigc 
meats: 

1900* 

1901 

Sansagc  casings: 

1896 

1897 


1899 

1900 , 

1901 , 

Meat     products     not 
specifled: 

1896 , 

1897 , 


Quantity. 


Pounds, 
8,570,624 
9,368,005 
9,341,262 

526,320,203 
630,060,611 
736,636.222 
690,068,669 
609,473,3?2 
607,266,176 


120,686,267 
122,055,911 
142,272,339 
144,438,709 
164,321,700 
168,923,216 


5,867,982 
7,140,383 


Value. 


DoUare. 
270,577 
744,197 
744,455 

29,821,308 
32,622,409 
43,440,170 
41,531,142 
42,033,597 
51,626,^6 


8,255,849 
7,391,091 
8,654,721 
10,241,347 
11,985,976 
13,451,284 


M3,804 
699,841 

1,686,930 
1,677,033 
1,762,431 
1,899,164 
2,931,603 
2, 022, 496 


2,413,281 
3, 243, 188 


Article. 


Meat     products     not 
specified — Cont'd. 


1899 

1900 

1901 

Poultry  and  game: 


1S97. 


1900.. 
1901.. 
Butter: 
1896.. 
1897. 
1898. 
1899. 


Quantity.         Value. 


ftnmde. 


27,220,218 
80,914,783 
15,034,189 
27,309,809 

1900 .|   13,283,667 

24,219,565 

44,530,234 
60,180,651 
40,523,994 
34,686,833 
54.059,019 
81,396,115 


1901.. 
Cheese: 

1896.. 

1897.. 

1898.. 

1899.. 

1900., 

1901.. 
Millf: 

1896., 

1897.. 

1898.. 

1899. 

1900. 

1901., 


DoUars. 
5,190,547 
5,810,965 
6,015,000 
5,672,446 

51,961 
66,316 
91,819 
236,822 
679,440 
866,322 

3,909,900 
4,497,878 
2,428,143 
4,502,744 
2,396,062 
4,1M,966 

3,840,703 
5,432,371 
3,376,818 
3,376,108 
5,649,254 
3,006,344 

297,181 

635,370 

602,925 

1,188,057 

1,288,127 

1,646,579 


»  Included  in  "All  other  meat  products"  previous  to  this  date. 

Quantity  and  value  of  exports  of  meat  and  meat  products  and  dairy  products  for  the  calendar 

year  1901  j  by  countries, 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Article  and  country  to  which  exported. 


Quantity. 


Value. 


Beef,  canned: 

United  Kingdom , 

France 

(iermany , 

Other  Europe 

British  North  America 

Central  Am«zican  States  and  British  Honduras 

Mexico 

Santo  Domingo 

Cuba 

Other  West  Indies  and  Bermuda 


Pounds. 

DcUart, 

40,675,302 

8,966,156 

674,588 

67,443 

400,887 

88.360 

1,332,781 

129,306 

981,102 

101,655 

264,034 

26,957 

302,304 

86,161 

1,911 

199 

103,011 

^5^4^ 

365,038 
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QualtUj  and  vnlm  of  expoHs  of  mertf  and  meat  product  and  dairy  prodtwis  for  the  mUrtdar 
year  190U  H  counhritM — Continued. 


Article  m\d  Limntry  to  which  i^xfrartcd. 


Beef,  canBtd— Continued. 

Argcutina 

Brazil 

Colombia *.. , 

Other  South  America .... 

ChiOtt 

BdtlihEiLat  Indies , 

Hongkong , ,, 

JHpati .,.......,, 

British  Au«tmla«Ia , 

Philippine  Inlands , , 

Othi't  AidiL  and  Oceania. 

Africa... 

Other  couti  tries , 


Total . 


Be^^f,  fresh: 

United  Kingdom.. 

Briilfh  North  America..... 
Weat  Indies  and  Bi^natida  . 
Other  countrlcfl 


Tiital 

Beef,  other: 

United  Kingdom 

France ...,.,......* 

tiermnny *,... „-., 

Other  Europi? ,...«,•«,#.. .......#*.«i..,. 

Britli?h  KoTth  America. 

CL'ntml  American  States  and  British  Honduraft. 

Mexico *,,,,* 

Santo  Domingo 

Cuha 

Other  West  Indies  and  Bermuda........ 

Brazil...... , 

Colombia.. ...«....««««*..^ 

Other  South  America. ...,.- 

Asia  find  Oceania ♦ , 

Africa... , 

Other  counlrica - 


Total. 


Tnllow: 

United  Kingdom 

France 

Germany ,. **.i.4«».«.^^*.. 

Olher  Europe 

Britbih  North  America 

Central  American  SLatei  and  Brftith  Honduras . 

Mexico. - ,.,,. 

Sanlo  Domingo 

Cwha 

Other  We*t  Indies  and  Bermudn 

Bratil 

Colombia ..,.. .—....,• 

Other  South  America  ,, «•...... 


Qnantitr* 


10^93 
61>,TM 

1OS,680 
67,8»7 
187,41:4 
127.137 
2U8,497 
74, 740 

8,528 


r)S,239.662 


SSO,  624^203 

12li,1»4 

8,071,S47 

a,  067 


S&«»421,791 


Value. 


19 

io,e«s 

21. MS 

7.991 

I9/1S5 
10.B59 
1:1.1 


5.22S>7S3 


St,t 


i6.748 
^T9»470 


IIS»»|«877 


112, 37S 

m,«oo 

&42,475 
SOT,  767 
W7,671 

13,»2S 
57,300 
ai,70G 
72a.Qfi8 
61,  MS 
299, 9QS 
001,073 
4aA,{M8 
209, 11« 
48.^0 


6,292p07(l 

13,92S,CM9 

7«»4C» 

1,821.80« 

24Q,Sf7a 
47,;«VI 

n04S,8E» 
:il«>,217 

l.OlSiTSS 


i.llO,«B 

412,  iOi 
4t.S8l 

tS.77t 
174. «» 
111*90 


^OW.4 

i,oi\m 

83(7,  Ml 


n»iB 
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Qtitintiht  itnd  mluf  of  exports  of  meat  and  meai  products  and  datnj  products  for  the  catendar 
yenr  1901,  by  coatilrks — Continued, 


Article  and  country  to  which  exported. 


Qunntlty. 


Value. 


Asia  and  Oceania 

Other  countries 

Totjd , 

Bwf'dn: 

United  Kingdom 

Fmnce * ,... 

Germany 

Other  Europe , 

British  North  America 

Central  Amcricao  States  and  British  Honduras 

Jf  t'  X  Ico ^ . . . . . 

Santo  Domingo 

Cubft 

Otbcr  West  Indies  and  BcTmudA 

Brajtil 

Colombia 

Other  South  America 

UhinA... 

PlitUppine  Itlandsi 

Other  Asia  and  Oceania - •*-* 

Africa...-. 

Total.... 

Httnis: 

United  Kingdom 

France 

Germany.... 

Other  Europe 

British  North  America..... 

Central  American  States  and  British  Honduras 

Mexico. 

Santo  Domingo 

Cuba 

0th  er  We^t  I ndieK  and  Bermuda 

Bnuil 

Colombia 

Other  South  America 

China.. 

British  Austm1a.sla 

Philippine  I^^hinda, 

Other  Asia  and  Oceania 

Afrlcii. 

Other  coumries... 

Total,.. 

Pork ,  cannctl 

PorUJrc«:h  ami  &dtcd: 

United  Kingdom 

Fraiit  c 

Germany...... 

Otber  Europe 

British  Sorlh  Amcrl*^a 

Centrui  American  States  and  British  Honduras 
Sauio  Domingo 


PoumU, 
39-2,713 


51^846,765 


40, 


736,542 
9fK),196 
031,fi22 
956. 0C9 
874,  SS-l 
341, 5(K 
306.104 

14.270 
813,571 
397,437 
399,096 

24,0CO 
277,il61 

97,067 

lH,(kJ7 
227,5<MJ 


•1-17,620,337 


206,318, 

320, 

2,409, 

8,907, 

2, 865, 

309, 

4,52, 

l,ft98, 

161, 
635, 
14J, 
1, 
100, 
233, 
2{% 
22, 


230,456,004 
9,341,262 


96, 455, 130 
91,800 

8,4S8,82& 
27,751,197 
10,413,851 

l,334,&Ii7 


0,205 
18, 9^ 


2,$m,6n 


32,473.650 

155.  %9 

1,402,3«6 

3,768,332 

31,297 
84,504 

1,299 

398,320 

41,940 

201,284 

2,159 
2.%58J 
14,395 

6, 4^ 
15,959 
19.636 


3g,4<X.*,fOO 


22,251,238 
31.454 
254,646 
830,628 

33,955 

64,719 

12, 696 

575,392 

193.770 

5,  111 

10,71« 

80,869 

20,963 

213 

12,900 

30,6'23 

21.353 

2.417 


24^739.003 
744,456 


7,969,423 

7,295 

€50.400 

2,  Ids,  900 
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Quantity  and  value  of  exports  of  meal  arwf  pteat  produ€l$  and  dmrt/  producisfor  the  eaUndrnt 
year  190 jf  by  countrits — Continued. 


Article  and  country  to  which  exported. 


PodCt  fresh  or  salted—Continued. 

Cubft..... ....*— — 

Other  West  Indies  iknd  Bennuda  . 

Brazil ,. 

Colombia 

Other  Scmth  Amerlcft... 

Asia  and  Ooe»nlB 

Africa 

Other  eountriea.. 


Total - 


Lard: 

United  Kingdom „, 

France ,,.. 

Germany.. 

Other  Europe 

British  North  America » 

Central  American  Stales  and  British  Hondnnu. 

•       Mexico 

Santo  lH>minco.... 

Cuba , 

Other  West  Indies  and  Bermuda 

Atyenlina 

Bmxit 

Colombia , 

Otiier South  America.......... 

Fhilippine  Mantis... 

Other  Alia  and  Oceania 

Africa 

Other  ootoiititeB 


Total.... 

Lard  compounds,  and  subsCf tatea  for  (oottoleoe,  Urdlne.etc.) . 
Mutton., '. 


Oieo  and  oleomargarine: 

Unitc<l  KlDgdom 

Gennany 

Kethcrlands 

Other  Europe 

British  Xorth  America 

Central  American  States  and  British  Honduras  . 

Mexico , 

West  Indies  and  Bennuda 

Colombia 

Oihej- South  America 

Philippine  lilands , 

Other  Aiia  and  Oceania 

Other  countries... , 

Total 

Poultry  and^nie ..* 

Oamife  and  aai 

BauHtffe  casing*. 

All  other  meat  pttPdntto. 

Cauned ...*....,. 

AU  other.... 


meats. 


Quantity. 


187,289 
121,100 


i,  lit!.  115 


2l2,44fi,7IS 

m,  171, 441 
9,27^804 

43^241 
3tl,in,U7 
9»99C.?33 

I08«ises 
i.2oi.0n 

10,I(M.JS7 
3<S.17& 

1.31i,2&R 

4fiw«6» 


99.700 


8.fi3r«.«Z7 

82.7a»,779 

87J9Q,I]84 

S5.CG0.IM3 

1.768,0W 

lis.  417 

40,006 

2,773.911 

79.S£6 

223,141 

97.itt 
SS«.«70 


lG#,M3>tl# 


Valoo. 


m 

UbOCl 
Sv47(| 

12,277 


I»,479.«tl 


i^307»&S» 

lli^p 

00.&70 

i,lCt&«7 

OHMI 

W1.344 

fi,75i 

2SiL7»« 
IL»7 


B4,««.MI 


^sii,iii 

«,7T7,tW 

Km 


9^m 
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Quantity  and  value  ofexporis  of  meat  and  meatproduds  and  dairy  products  for  the  calendar 
year  1901,  by  countries — Continued. 


Article  and  country  to  which  exported. 


Qoantitf. 


Value. 


Butter: 

United  Kingdom 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

Santo  Domingo 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

China 

Japan 

Philippine  Islands 

Other  Asia  and  Oceania 

Africa 

Other  countries 


Total. 


Cheese: 

United  Kingdom 

Germany 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

Santo  Domingo 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

China 

Japan 

Philippine  Islands 

Other  Asia  and  Oceania 

Other  countries 


Total. 


Pounds. 

17,146,965 

652,714 

622,526 

905,475 

281,741 

378,851 

106,729 

123,200 

1,620,190 

1,499,309 

71,187 

735,339 

80,369 

121,447 

1,014 

68,056 

10,076 

24, 917 


24,249.565 


29,179,866 

5,295 

359,996 

190,867 

802,228 

46,186 

178,976 

617,504 

5,161 

66,392 

41,439 

141,314 

56,083 

4,575 

185,217 

15,016 


81,396,115 


Dotlarf. 

8,016,895 

86,462 

87,626 

178,346 

44,466 

71,942 

16, 115 

23,568 

271,707 

188,496 

14,188 

110,577 

6,668 

24,187 

254 

12,789 

2,336 

4,010 


4,184,966 


2,740,947 

MO 

86,019 

28,779 

86,714 

6,755 

25,884 

76,509 

691 

8,298 

6,826 

16,771 

6,418 

634 

22,972 

1,792 


Milk  . 


3,006,844 
1,M6,579 


WOOL   AND  WOOL   MANUFACTURES. 

We  imported  wool  and  manufactures  of  wool  in  1901  to  the  value  of 
^29,621,964.  Of  this  total  $15,604,532  was  for  manufactures  and 
*14,017,432  for  raw  wool.  The  total  is  $5,394,210  less  than  the  amount 
expended  in  1900,  the  decrease,  it  may  be  remarked,  being  in  the  raw 
product,  the  manufactures  remaining  about  the  same. 

A  glance  at  the  table  below  will  show  that  the  imports  of  clothing 
wool  and  combing  wool  have  fluctuated  considerably  during  tK^  -s^»s^ 
four  years,  but  our  purchases  of  carpet  wool  have  been  more  a^^^^"*^*^^ 
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In  1900  we  imported  more  clothing  wool  than  carpet  wool,  but  in  11*01 
the  latter  class,  although  not  m  krc^e  as  it  was  the  year  before,  never- 
theless exceeded  c4othin€]^  and  cooilnng  wool  combined. 

The  falling  off  in  our  imports  last  year,  mentioned  above,  took  plaee 
more  particularly^  in  clothing  and  combing  wooL  The  amount  of  the 
former  imported  in  1J>00  was  valued  at  $8,498,228;  last  year  it  fell  to 
!?5j7ti6,U06.  The  decrease  in  combing  wool  was  not  so  large  actually, 
but  was  greater  in  proportion  to  the  total,  the  amounts  being  ^2,235, 0116 
for  1900,  and  |i9Sl,294  for  1901. 

Inasmuch  as  we  are  unable  to  supply  the  home  demand  for  these 
products,  it  follows  that  our  exports  of  the  domestic  article  ai*e  not 
large,  and  it  may  be  noticed  that  recently  they  have  consisted  almost 
entirely  of  manufactures.  While  the  amount  of  home-grown  wool 
exported  in  the  past  two  years  has  been  very  small,  att^^ntion  may  lie 
called  to  the  fact  that  quite  a  considerable  quantity  of  forcigfn  wool 
has  been  sent  out  of  the  country  in  recent  years.  The  average  annual 
value  for  the  past  three  years  amounted  to  over  §1,000,000. 

The  accompanying  tables  show  the  value  of  the  imports  and  ex|x>rts 
for  the  past  ten  years,  and  those  of  1901  hy  countries; 


Value  of  imports  of  ivooi  and  ti'noi  manufactures  for  the  i/ears  ISthi  to  I!>Ol. 
[Compiled  from  reports  of  the  Bunean  of  StBtUtlca*  Trif&aary  Dt^pfirtment.) 


Calendar  year. 


(clothing 
wool). 


id,  SOS,  ^0 
6,878,239 

19,657,912 
13,077,712 
88,053,828 
4,639,220 
2«  803, 680 
8,408,228 


Clft«2 

(eomblug 
wool). 


11,375,661 

895,206 

l.lOfl.lfiO 

4,092,656 

2,032J69 

6,046,102 

901.337 

1.490»276 

2.235,096 

»S1,294 


Claas  S 
{carpet 

WOtll)* 


|10.505,!M8 
7,4S5.045 
0.7liO,-l43 

10,019,591 
7,811,588 

ri,  582, 800 
((,648,019 
7,856,888 
8,476,738 
7,310,182 


Manure* 
tares. 


137. 51&,  445 
30.239, 506 
17,a42,rt82 
60,«11?.»Sl 
87.109,808 
28,330,U»| 
1S,884,29« 
14,&96,&I7 
15,80«,112 
16,004,532 


Value  of  exporti  of  uvol  and  icool  manufacturer  for  the  year^  IBBt  to  1901, 


CnlendAr  year. 


Raw  wqol 
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Following  18  a  tuble  showing  in  detail  the  ivndtr  in  wool  nnti  wool 
manufactures  for  the  year  1001: 


QfHUiiitif  (ind  raliu  of  imports  and  cjportjn  of  wtnjl  and  troo?  mnnufnplureii  {Inctudinff  hair 
of  goat,  camel^  etc.)  for  the  calendar  year  1901  j  by  countries. 

[Compiled  from  rtrr^rls  of  llio  Burc&u  of  StatUttcs,  Treiwniy  ln^purtinent] 
IMPORTS. 


Article  ttnd  countrj^  from  wWcto  impotlt^^. 


QuauUt5% 


Vulmj, 


CLAM  l.—aoihinif  i»o(d. 


United  Kingdom  . 
Fmiice............ 

goutU  AmerlcA.... 

AsJa  and  Ocf?ania . 
Other  ooun  tries... 


Total. 


Clah!  2.—Cbmb{ng  ipool. 


L'nited  Kingdom  .,..,, 

Other  Europe  ,*... 

BHtkh  KorUi  America. 

Stiuth  Anierit^a 

Ashi  liiHl  Oteiuilti ...... 

Other  countries , 


Total. 


ChABB  Z,—Qifp€t  woot. 


United  Rlngdom 

Franc* 

Germany....*-............ 

Other  Europe 

BriLkh  NortI)  America-. 

S<^iutli  Amc!flca 

China 

Other  Asia  and  Occtinla  . 
O  thcr  coun  trlea 


Total 

Total  unrnftnufacturc*!  . 

Carpets: 

Un  I  ted  Ki  tigdom 

Other  Europe 

Japan , 

Other  Ask  und  Oceania  .. 
Other  couDtriea 


Tot*il. 


Cloths: 

United  Kingdom. 
Austria-Hungary. 

Bel^Uim 

France 

Germany......... 

Other  Kurop*.... 

Other  countries .. 


PftundH. 
15,598,667 

140/204 
16,221,112 
10,251,S77 

662,793 


42,877,1«» 


S,  092, 722 
216,920 

1,  €29, 311 
873,073 

12 


5,278,190 


l.Vi,3fiS 
804.056 
68S,562 
720.908 
5,324 
fi88,471» 
578.337 
677,397 

(m,5m 


S^. 


231,  M7 

473.  i')^ 

6,762 

272,018 


TotiLl . 


Pf/undi. 

2.772,309 

86,736 

15.331 

2O0,lK»2 

1,011.978 

3.523 

11.476 

4^101,443 


2,ai8,K37 

19,332 

1.MU540 

1,793,100 

^,  mi 


5,726,006 


582,775 
70,580 

270,466 

46,659 

IIJXM 

4 


9ei1,294 


2,79.\924 
247,725 
297,256 

1,748,780 

683,ft'i7 
7(X},6G9 
671,448 
}03,016 


76,8(l8.9i»        7,ai0,l32 


124,964,377   14,017,432 


558,971 

1,890,307 

1.4M 

617,247 

12,039 


886,602    2,98t^0t8 


2,ft5.%3tT« 

80.702 

li,4t;3 

230.0«i5 

971.875 

a.  517 

11,165 

4,  UQ.l^S 
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QuantiUj  and  value  of  imporUi  and  ejrporU  of  tpool  rmd  wool  manufaHytftM  (intiudim^  hnlr 
of  ffoai,  camel,  etc, )  for  ilie  miendar  year  1901^  6y  OOMrtfrtr*— Cootiiioed. 


I M  PORTS^-ConUnutfi. 


ArUtie  iind  cotiiitr  Trom  which  litiportod. 


United  KlTifdom  , 

Pmnce..... 

GennAnr ..«.< 

Other  Europo 

Olherootmtdefi.., 


Clasi  ^.—Carpet  troof— CoutJimcd. 


Total » 

TotAl  manuiactureil . 


EXPORTS. 


Raw  wtKil .,«..., 

Carpets 

Dre&sgood* .,,, 

Flannels  und  blaiikota. 

Wearing  apparel 

All  other 

Tolal. 


1.6SU?72 


HIDES   AND  SKINS* 

Wc  purchase  an  enormous  quantity  of  hiil<*f4  and  skins  (not  inf^ludin^ 
furs)  annually  in  order  to  supply  our  wants*  This  qiiuntitj  has  Jm*ch 
increasing  rapidly  in  the  past  few  years,  the  amount  im]Kirted  liLst 
year  hein^  more  than  double  that  of  .six  years  ago. 

The  imports  of  1001  amounted  to  310,53Q,594  pounds,  vnhted  at 
$55,565,388.  This  is  an  iiu^rease  in  value  over  the  previous  year  of 
$3,977,395,  and  an  increase  in  weight  of  3,223,754  pounds,  whieli 
proves  that  the  price  per  pound  was  somewhat  greater  in  1901. 

The  Treasury  reports  subdivide  hides  and  skins  into  three  cla^sseit^ 
namelvj  goatskins,  which  are  admitted  free  of  duty;  hide^  of  cuttle, 
which  are  dutuible,  and  *'A11  other,"'' which  are  free  of  duty.  The 
value  of  each  class  imported  in  1901  was;  Goatskins,  $25,265,070;  bides 
of  t!attle,  $16,001,902;  all  other,  $14,297,816.  The  values  iu  11*00  were: 
Goatskins,  $19,lX)8j097;  hides  of  cattle,  $18,315,739;  aU  otlier, 
$14,2t)4,157- 

It  w\\\  be  noticed  that  the  last  class  remained  st^itionary,  while  of  the 
other  two  there  is  in  one  case  an  increase  and  in  the  other  a  doere&sie. 
The  increase  in  the  im[X)rts  of  goatskins  was  extremely  hir^e.  We 
received  18,939,556  |>ounds  more  in  i-iuantity,  and  jmid  $45,257,578  in 
excess  of  the  cost  in  19no* 
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The  value  of  the  imports  of  hides  of  cattle  deei'cased  in  1^1  to  the 
extent  of  $2,313,837.  The  total  quantity  and  value  for  the  year 
named  were  138,357,754  pounds  and  $16,001,902,  respectively.  A 
comparison  of  these  figures  with  those  of  two  years  ago  will  show 
there  has  been  an  appreciable  rise  in  value  in  the  meantime.  The 
total  values  for  these  years  are  practically  the  same,  but  f  ully^  10,000,000 
pounds  more  hides  were  obtained  in  1899  for  the  money. 

The  table  which  follows  shows  the  geographical  distribution  of  the 
imports  and  exports  for  1901: 


Quantity  and  value  of  imports  and  exports  of  hides  and' skins  [other  than  furs)  for  Ui€ 

calendar  year  1901. 

[Compiled  from  reports  of  the  Bureau  of  Statistics),  Treasury  Department] 


(!ountry  from  which  imported  or  to  which 
exported. 


Imports. 


Quantity. 


Value 


Exports. 


Quantity. 


Value. 


United  Kingdom 

France 

Germany 

Other  Europe 

British  North  America... 
Central  American  States . 

Mexico 

WestlndifiB 

South  America 

East  Indies 

Other  Asia  and  Oceania.. 

Africa 

Japan  

Other  countries 


Total . 


PoundB, 

31,423,122 

29,809,031 

24,016,830 

42,650,935 

20,464,805 

3,075,666 
18,198,218 

1,934,181 
63,907,566 
49,894,847 
17,795,441 

4,368,952 


Dollars, 

5,700,388 

5,795,830 

4,414,3P2 

7,251,151 

1,719,087 

484,505 

.Mf57,885 

877.607 

11,604,133 

10,105,730 

4,078,411 

961,949 


Pounds. 
170,823 
178,007 

4,485,9a0 
886,991 

8,458,568 


Dollars. 
17,331 
20,964 

838, 6«0 
96,886 

879,080 


4,066 
17,793 


732 
4,679 


€,099 


64,691 
4,475 


310.539,594 


55,565,388 


8,786,495 


6,870 
675 


860,961 


The  tabular  statement  below  shows  the  imports  and  exports  for  the 
six  years  1896  to  1901,  inclusive: 

Imports  and  exports  of  hides  and  skins  for  the  years  1806-100 1. 


Calendar  year. 

Imports. 

Exports. 

Qnantity. 

Value. 

Quantity. 

Value. 

18% 

Pounds. 
146,159,006 
236,872.068 
256,188,970 
318,261,631 
307,315,840 
310,539,594 

DoUars. 

20,713,628 
33,230,749 
89.906,873 
51,127,659 
51.587,993 
55.565,388 

Pounds. 
42,009.166 
18,778,081 
11,397,129 

7,514,483 
10,635.394 

8,736.495 

DoUors. 
8,481,864 

1897 

1,553,622 

1898 

1,018,433 

Ji>99 

709,927 

1900 

l,a^>l,435 
860,961 

1901 
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Quantity  and  value  of  imports  of  goatshm^^  morocco  sHnMf  and  fflores  for  the  pmrf  1S^6  to 

1901,  ~ 

[Compiled  from  reports  uf  the  Biirean  of  Stttti&tUts,  Tr^sAi^ury  De]>iLrtiiienl.] 


i 

GoHtakini!. 

Morocco 
km  her. 

61ov«ff.» 

V 

Quantity. 

VAlue, 

Vftiuc. 

Vidue. 

1896 

Poundt, 

3d,fiR2/i3l 

S9,177,5ftd 

65.M6,570 

80,061,683 

60.104,872 

88,Oia,928 

g,  803,  COB 
13,802,804 
16,854,430 
aO,932,W» 
19,008,097 
25,206,670 

2,808,332 
3,71»,»lt 
2,452,656 
2,831,035 
2,»I0»1M9 
2,39£»,603 

6.01. 9ft 
!».Q60,2H 

1897 ..*. 

189B..... , 

Ig'j9., 

1900,.. ...,..,,.. 

1901... 

*Iin|K>rted  chiefly  from  Genaauy  and  France,  nnd  frum  other  Europe  In  smaller  qumntUl^ 
LEATHER    AND   LEATOER  MANUFACTURES. 

A  porusal  of  the  tabli>  below  will  demonstrate  the  fjiet  that  the  ha!- 
ance  of  tmdc  in  those  iirtieles  is  largely  in  our  favor.  The  imports  of 
11101  amounted  altogether  to  1?1 1,375,930,  while  the  ex^mrts  reached 
the  total  of  $28,040,449. 

The  corrcfspouding  totals  in  H>00  were:  Iiuiiorts^  $13,298,J>37; 
exix)rtSj  5^27,100,014.  It  i«  sati.sfaetorj  to  note,  from  a  comparLson  of 
these  figures,  that  the  imports  of  last  year  .show  a  decided  decrease, 
W'hile  the  exports  on  the  other  hand  ^^ho^v  an  increase;  that  we^  in 
other  words,  bought  less  and  sold  more. 

It  imiy  be  noted  from  the  list  of  imports  that  the  items  we  pureha^e 
are  praetieally  confined  to  three,  namely,  gloves,  which  is  the  chief 
article  of  import,  skins  for  morocco,  and  dressed  upper  leather,  etc* 


Quantity  and  value  of  importt  ttnd  fxjtoris  of  leather  nnd  kttiher  mcKiit/fir/iir,-   i;.r 

calendur  t/ewr  1901, 

^Compiletl  from  reporln  of  the  Btiremi  of  StAllulicd,  Trcasun'  Drpiirtmcnt.J 
IMPORTS. 


Conn  try  from  whlL-h  imported  or  to  which  exported. 

Quaaiitj. 

V«lo«. 

Lent  tier: 

Ikind  or  belling  and  sole  IcAihcr 

iVmndlr. 

'-:i 

CftUiktni.  tanned,  etc 

iSfl 

Skins  lor  morocco .,.*. 

rppcr  Ic&ther  ntid  ikinfi.drcs8cd,etc... *. 

Totftl.. ......,„.. 

Sv907  J7T 

ItiMithcr  manufacturer: 
Gloves^ 

BelKlum... 

Fmnce , * 

Qcnnuijr , 
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Quantity  and  value  of  imports  and  exports  of  leather  and  leather  manufactures  for  the 
calendar  year  1901 — Continued.       • 


IMPORTS— Continued. 


Country  from  which  imported  or  to  which  exported. 

Quantity. 

Value. 

Leather  manufactures— Continued^. 
Gloves— Continued. 

Other  Europe 

Poundi. 

DoUar$. 
871,280 

Other  countries 

540 

All  Other 

808,338 

Total 

5,868,662 

EXPORTS. 


Sole  leather: 

United  Kingdom 

Germany 

Other  Europe 

Brivish  North  America 

West  Indies  and  Bermuda  . 

South  America 

Japan  

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

Africa 

Other  countries 


Total . 


Other  leather: 

United  Kingdom 

France 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

Santo  Domingo 

Cuba 

Other  West  Indies  and  Bermuda 

Argentina 

Brazil 

Colombia 

Other  South  America 

BritLsh  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

Africa 

Other  countries 


528,017 

38,865 

454,214 

650,194 

37,596 

29,498 

900,428 

280,869 

22,936 

158,985 

223,380 

114,601 


37,445,577 


Total. 


Boots  and  shoes: 

United  Kingdom 

France 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras. 


5,5-16,181 

7,307 

699,953 

130,528 

8,699 

8,177 

230,411 

76,150 

6,477 

42,750 

47,904 

80,805 


6.834,342 


9,812,092 

547,064 

676, 901 

2,235,200 

500,207 

25,058 

11,462 

3,245 

77,657 

31,786 

71,121 

103,928 

6,261 

80,958 

663,627 

9,990 

34,021 

51,228 

214 


14,942,020 


1,847,187 
121,573 
201,599 
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Quantity  and  value  of  imports  and  exports  of  Itcsther  and  Uather  inanufaetwret  Jar  Ife 
•       calendar  year  1901 — Continued. 


EXPORTS— Continued. 


Country  from  which  imported  or  to  which  exported. 

<iaantf^. 

Value. 

Boots  and  ahoe&— Continued. 

Mexico 

P^mmdm. 

iff7.559 
873,265 

42.971 

116,  »2 

1,216,477 

24,  Wl 

47,  sa 

m  722 

West  Indies  and  Bermuda 

Colombia 

Other  South  America - 

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

Africa 

Other  countries 

3,^*5 

Total 

6»»7,463 

346,143 
8»,481 

Hfli*npAs  and  aadfllrs 

All  other  manufactures. ...,   ,.,,.,...,-,.-,,-, .^..^ ,--^.,,,.  — .  . 

MISCELLAXnOUS   EXPORTS. 

Below  is  a  list  of  animal  products  exported  in  1901  which  have  not 
been  previouslj^  enumerated.  The  only  item  of  considerable  size  is  that 
of  grease,  grease  scraps,  etc. ,  of  which  $3,030,889  worth -was  sent  abroad 

Exports  of  miscellaneous  articles  for  the  calendar  year  1901, 

Bonee,  hoofo,  horns,  etc $194, 897 

Candles 255,431 

Feathers 324,135 

Glne 26a,  705 

Grease,  grease  scraps,  ete 3^080,889 

Hair  and  hair  manufactures «       MS^aSO 


COMMERCE   WITH   CUBA   AND   PORTO   RIC50.* 

Commerce  of  the  United  StatcSy  in  animals  and  anivial  products,  tcith  Cuba  etnd  P&rtoBii'O 

for  the  calendar  year  1901, 

[Compiled  from  reports  of  Uie  Bureau  of  Statistics,  Treasury  Department.] 


Cuba. 

Porto  Rico. 

Article. 

Imports. 

Exports. 

Imports. 

ExpoFtSk 

Quan- 
Uty. 

Value. 

Quantity.  >     Value. 

Quan- 
tity. 

Value. 

'^ 

Value 

Animals: 

Cattle No.. 

68,730     $1,296,614 
9.934  !        105,783 

5.899  '        4.V4,681 
'          93,620 

Hogs No.. 

Horses  and   mules. 
No 

4 

9875 

All  other  .            

Sonea,  hoofe,  horns,  etc.. 

1 

1 

1,816 

2S2 

S5 



Greaae,  grease  scraps, etc. 
Hair  and  manufactures.. 

i 

******** 

1 

1 
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Commerce  of  Hie  United  Slates^  in  animah  and  animal  products^  with  Cuba  and  Porto  Rico 
for  the  calendar  year  1901 — Continued. 


Cuba.                              1                    Porto  Ri  co. 

Article. 

Imports. 

Exports.             1 

Imports. 

Exports. 

Quan- 
tity. 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Hides  and  skins  other 
than  furs lbs. . 

662,4^10 

$59,083 

Provijdona: 

Beef,  fresh Iba.. 

2,881,000 

9317,459 

17,801 
2,485,689 

1,574,841 

627,573 
482,299 
297,057 

All  other  beef  prod-  i 

ucts - '........ 

Lard lbs..' 

30,117,117 

All  other  hog  prod- 

$1,118,676 

ucts  

19,885 

885 

Lard  compounds  and 
substitutes lbs.. 

7,686,468 

Dairy  products 

All  other  provisicms . 

Tallow lbs. . 

Leather: 

Boots  and  shoes .  prs . . 

412,661 

451,284 

161,788 
417,164 

87,867 

93,188 

All  other,  and  man- 
ufactures   

43,239 

"Eggs doz.« 

2,387,267 

Cundlca lbs.. 

543,202 

45,267 

Total  values 

8,636.653 

62,476 

1.300,370 

CX)MMEKCE   WITH   THE   rillLIPriNE   ISLANDS. 

The  only  item  of  commerce  in  animals  or  animal  products  with  the 
Philippine  Islands  for  the  calendar  year  1901,  enumerated  by  the 
Bureau  of  Statistics,  Treasury  Department,  is  an  export  of  "Provi- 
sions, comprising  moat  and  dairy  products,"  to  the  value  of  ^i5,049. 
Nothing  is  enumerated  among  the  imports. 
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PORK  PACKING  IN  THE  UNITED  STATES, 

FOBK    PACtaXG    IN    THE   WEST. 

The  following  statistics  of  pork  packing,  copied  from  the  Cioeinnati 
Price  Current,  are  of  great  imix)i'tance  as  illustrating  the  volume  and 
growth  of  the  pork-packing  industry: 

WUTTER   PACl£t?«»    IX   THE   W&ST. 

Numher  of  hogs  packed  in  tht  West  during  (hi:  irrnlir  tettmm^  Xois^mber  I  to  Ma 
€u^cording  to  rditmii  receictd  hy  the  dndnnati  Price  Currtni, 


Cfiy. 


CUeM«o,  ni.. -.. 

EstmiCfty.  Ifo..... 
8outh  OmfttiA,  Kebr . 

gLLoais,Mo 

St.  Joseph*  Ho... 

Indianapolis,  Ind  ... 

Milwftukee,  Wis 

Cod&hy.WU 

CiDctnnaU,  Oblo.... 
8tcmz  City,  Iowa..,. 

fiLPaul,  Minn 

Ottumwa,  Iowa  ,..,. 
Cedar  Rapidly  Iowa , 
Cleveland,  Ohio. . . . . 
LoulavUle,  Ky....... 

I>eLroU,  Mich 

Nebraska  CJtf ,  Nebr 
Wietau,  Kans....... 

Iiaytun,  Ohio 

Hamilton,  Ohio 

Lancaster,  Ohio 

Toledo,  Ohio 

Eransville«  Ind 

Fort  Wayne,  Ind 

Losanflpoft.  Ind 

Alton.  III... 

Bloomlng'toQ,  Ul 


1901-QZ.         15100^, 


l,271.«6(l 
988, 7K7 
612,080 
«06,ai9 

284,220 

»72,709 

2l9,<i30 

200,466 

1K9.73S 

150,000 

9ft.  069 

51,711 

4e,507 

30.000 

5.000 

2,000 

2.775 

9,  €00 

12,000 

«,000 

UU500 

48,  «0 


2,970,096 

1,178,820 
7M.156 
667,000 

601,  ac 

434,250 
141, 30S 
2S£S090 
914, 9fi 
2ISl,€aK> 
242»«aft 
2^,623 
199.588 
168.600 
143*982 
89,28!» 


City. 


1909-418. 


56,014 

35«ti00 
5,000 
1,000 
3,300 
3,200 
7,000 

10,5(H 
9,780 

^S7» 


Peoria,  111 ..,.,. 

Qulncy.  Ill 

Burlington,  Iowa 

Davenport,  Iowa 

Pea  Moines,  Iowa 

Marshall  to  w  n,  lo  wa . 

Cape  Girard<!aa,  Mo 

Jackson,  Mo , 

LcftTen worth,  Kana 

Tbpeka,  Kans 

AuBtln,  Minn .«. 

EauClalro.Wte.. 

Jefferson,  Wis .--.-. 

La  CrosM?,  Wis ....... 

ChatUnooga,  Tenn ...... 

KnoxrlUe,  Tenn 

Morristown,  Tenn 

Nashville,  Tenn.. 

Pittsburg  and  Allegh eny, 

fa 

Da]laa,Tez.. 

Fort  Worth,  Tex 

Sherman,  Tex 

Wheeling,  W.Va ........ 

DenTer 


6««a 
85.000 

s,iai> 

80.000 

4a»»o 
t,soo 

1,1»4 


42.^50 
1^.172 
17, »» 
10,000 
4,800 


UOO^. 


«.000 
3.  QUO 


Total  all  pl«c«a. 


7$>,000 
13. 9n 
S2,€H| 
0,l» 
26i,000 
«^€00 


10,840^190 


1.0* 

«.808 
88,«i 
1S,TB 

%m 

^«8 
8vOa9 
4.7# 
3;  081 
11 » 

88^08 


%Tn,jm 


StTMMZa  FACKIHO   IH  THB   WWT, 


Number  of  hog*  fi*iek^d  m  the  Wed  (luring  tlie  tntmmer  senn^n^  Marth  I  io  Sorenther  /, 
Qffcording  to  rtiurm  reeeived  Ifjf  ike  dncinnati  Price  Currents 


atr- 


Ch(eafo,I11, 

Kania^  City,  Mo 

Souiti  Omaha,  Nebr. 
Bt.  Joseph,  Mo.. ,...< 
8t.  LouKMo 

a46 


igOL 


4,202,096 

2.150,116 
1.451,629 
1.298,4«0 
1,083,377 


1900. 


4,298,420 
1,802,968 
],4S5,4a 
1, 11^.730 
939,550 


aiy- 


iQdianapolK  lod 

Milwaukee.  WlA.. 

Ctiilahy,  Wift.. 

Cincinnati,  Ohio  , 
Sioux  CJijr,iowa.. 
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Numbfry/fhotjii  packed  in  the  Wtnt  tlurhuj  the  mimmtr  mimn,  Mnrch  t  io  Norernhrr  /, 
according  to  returmt  rtceitvd  by  thr  Cincimmtt  Price  Current— Cohiinucd. 


City.                 1 

190L 

1900. 

City. 

1901. 

1900. 

8t,  Pjiul,  Minn 

338,108 

860,472 

296.335 

827,498 

225,000 

170,495 

129,005 

lfi5,600 

ea,847 

10.400 

00,578 

42,102 

18,850 

4,000 

271,759 
S99, 162 
302,710  ; 
387,186 
216,443 
162,761 
114, 9C2 
101,634 

48.922 
8.000 

62,300 

Logansport, Ind,  ..**.*_* 

7,830 
6,UO0 

6,500 

Oltumwtt,  Iowa , 

Fort  Wavne,  Ind 

5,000 

Ct'dar  lUpldSj  Imm 

Ckvi'lanfl,  Ohio.  .,.....*. 

Evatuvflle,  Ind ..,...,... 

3,500 
65,000 

Dayton,  Ohio 

65,000 

rs5<W) 

5,000 

iy,23.S 

18,736 

LrniiHViHt',  Ky 

Toledo,  Ohio*  * ..,., 

6,000 
5,000 

DetrJTtit  MIrh., 

Hamilton  Ohio 

NebrnHkit  City,  N^br 

Austin, Minn 

Wichita,  Kao* 

Eiiu  Claire.  Wis... ....... 

16,272 
89,300 

Trt|>elLft,  Kans 

NuabvilkN  Tenn  , 

Lea vt*n worth,  Ktaa 

MftiBhall  tow  n ,  Iowa 

Des  Moioos  lowH. 

Knoivllle,Tenn  ..*...,. 

Fort  Worth,  Tex 

r>iilhis,Tex 

960 
86,500 
37,324 
33,480 

77,000 
60,000 
66,tfl0 

1,700 
60,085 
35,562 

Davenport, lowBk  ........'. 

21,700 
4,815 
'         29.600  ; 
59,598 
22.192 
20,518 
13,356 

Sherman ,  Tex  , 

Burlington,  low* 

Pi  ttsburg  and  A  Hegheny , 
Pa. 

Clinton  Towa 

87,000 

BlivniiUKton,  III  ^ ....... . 

61,600 
25,546 
18.000 
11,437 

Wheeling,  W.Va 

Denver, Colo 

Quliiev  111. ...,.....* 

70,000 

Total  nil  place*.... 

AJtcm.IU  „. .......*. 

15,071,480 

Pterin,  III 

14,322,924 

YEAKLY    PACKING    COMPARISONS, 


Total  number  of  }mg»  packed  in  tht  WeM  for  twelve  morUhs  aided  March  i,  at  pn/itii^icnt 
places  mmtioned,  Jor  tWQ  years,  and  for  all  other  placrts. 


dty. 

1901-02. 

1900-«1. 

City, 

1901-^)2. 

1900-4)1. 

CbienifO'  HI 

7,686,000 

3,427,802 

2,890,416 

1,726,407  1 

2,106,298 

1,226,810 

280,396 

600.068 

669,782 

379.763 

058.591 

610.002 

496,790 

496,231 

7,268,515 

2,961,288 

2,241,599 

1,566,550 

1,728.377 

1,185,600 

333,5*0 

577.716 

617,082  ; 

733,754 

514, 385 

653,785 

496,308 

600,785 

1 

LoufjTvtlle.  Ky.... 

375,000 
2ri,5W 
180,746 
212,107 

126,706 
104,4ti4 
105,499 
152,000 
119,381 
51,295 
100.000 
600,464 

360,426 

KftlifAaCity,  Mo 

Detroit,  mU'h 

245,996 

South  Omaha,  Nebr 

St*  Lf>iiis  Mo* 

KebraakftClty.  Nebr.... 
Wichita,  Kans. 

114,962 
156,678 

St,  Josieph^  Mo., 

To|>ckai  Kans  ........... 

88,851 

Indfjinapollft,  Ind 

HarshalUown,  lowii 

Blocju  ling  ion,  111 

rittBhurg,  Pa 

120,601 

Mil  waultee.  Win 

105,177 

Cudtthy.Wi*. 

176,000 

Cincinnati,  Ohio 

Fort  Worth,  Tex 

Dwltiu*,  Tex 

115,035 

Sioux  ntv,  Iowa  ......... 

55,330 

St,  Pftul,  Minn 

Denver,  Colo 

112,000 

Ottnmwa  Itiwa    ......... 

All  other 

5.'i5.395 

Total,  12  months... 

Ci-diir  Rapid-s  Iow« 

Cleveland,  Ohio .......... 

25,411.676 

23,600.674 

648 


BUEEAU    OF   ANIMAL    UCDUBTEY. 

WTVTXS  FACKIKQ  IK  TUB  WttlV,    1842-43  TO    1001-02. 


Total  number  of  hogs  packed  in  IM  Wt*t  during  uinUr  Bea^tms^  and  coH  of  7u>gt  per  100 
poundMj  live  weighty  according  to  the  Clnrinnati  l^ct  Current  Rfx-ciai  reporU  sinct  1S49^ 
and  e»timatf9  previoxidy  fmin  hcH  amilabk  dakt. 


Season. 


1901-4)2. 
1900-4)1, 
JBW-4J0, 
180MW. 

1»«M>6. 
1S04-S5, 

1892-93, 
1801-92. 
1090-91. 

1988^60. 
1897-68. 
1886-87. 
188&-^. 
1884-85. 
1880-84. 
1882^83. 
1881-82. 
1880-81. 

urm-m. 

187^79. 
1877-78, 
ll*7(^-77- 
1875-76. 
m4-7ft. 
1873-74. 
1872-73. 


Number. 

Coei. 

10,»lp,l«e 

15.97 

9.277.750 

6.02 

8,675,898 

4.29 

9,riO,l45 

8.  as 

S,  440, 785 

8.58 

<5,WV,090 

3.30 

«,  815, 800 

3.68 

7,191,  seio 

4.28 

4,884,082 

6.38 

4,633,620 

6.54 

7,761.216 

3.91   I 

8,17L»,126 

8.64  1 

6,6^,802 

3.66 

5,485,862 

4.99 

5.921,181 

5.0-1  j 

6, 439, 000 

4.19 

C,2e8»996 

3.60 

0.100,210 

4.29 

5,40a,0R4 

6.18  1 

6,132,212 

6.28 

5,747,7ti0 

6.06  1 

fl,9l9,4fi« 

4.84 

«,»60.451 

4.18 

7, 480, 648 

2.85 

6,ria%44fi 

11.90 

5,101,308 

6.74 

4,  8S0, 185 

7,06 

6,566,220 

0.68 

6ri«J6,a0O 

4.84 

6,410,314 

3,78 

8eiiso0. 


187l-7a . 

1870-71. 
1809^70. 

l>kJ7-4l8. 
1866^7  . 
1^05-66. 
l£fi4-«6. 
18fi;^-84. 


Ulfi1-62. 

1868-69. 
1867-68. 
1866-67. 
]85&-6<i. 
1854-65, 
1^9-64. 
18.52-53 . 
1861-52  , 
1960-61. 
1849-^. 
1848-49. 
1547-48. 
184<M7. 
1816-46. 
1844«-46 . 
1848-44. 
J842-48. 


Xtuuber. 


CatIL 


4.8Sa,55« 

2.62S,S12 
2,499»«r73 
2.7«1.0«*4 
2,490,791 
1.78^965 


4.0ti».«a> 
«»1Q^7U2 

2.4«^,5aa 
I.at8.ia8 

2.489,302 
^  124,  40i 
2,5a4.770 

2,201.1U> 

i.ia2,««» 

1.382.  aS7 

i,4Sd2^jao 
Kfioa,ioo 

1.710.000 
825,000 
»I0,000 
7W.000 

I,24fiw0oo 
(V7&.O00 


Hit 
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t.28 
0.01 

6u3i 

S.30 
2-49 
4.19 


4.7^ 
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WEIGHT   AVEKAQttl   OF  HOGS   IN  TIffi  WEST,  1873  TO    1902. 

Atrrage  umigM  of  hogSf  in  pound*,  in  th€  WcM^  for  ike  winter  smMom  endtd  Match  I* 


yc*r. 

Welgtit. 

Y«tr. 

Welgbl. 

Year.                 \ 

W«Atii» 

1873 

1 
290.53 
288.71 
2C2. 21 
272.13 
260.90 
282.66 
2rL42 
266J7 
269.68 
262,70 

1883 • 

267.02 
261,44  ; 

aoG.&i 

2S6.98 
361.81 
242.80 
288.40 
260.02 
230.75 
247.64 

I89ft.... ...,....., 

91.11 

tun 

901.01 

1874 

1884.. 

1894 

1875 .... 

1886 

1895 

1876 

1886 ,......*. 

1890 

18f77 

1887...... 

1897., 

1888... *.-^.,.„ 

1890.. ...» 

nos.. 

]8g0  , 

1879..... ... 

1B89.   

attf 

wkm 

20&& 

1880 

1890 

1900    ....*...„ 

Itol 

1891 

1901 —.*.-.   ]![*J 

1902.  .-,...., 

18S2 

1892 

1 

aui 
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PORK  PACKING   IN   THE  EAST. 

The  aggregate  number  of  hogs  packed  during  the  year  ended 
March  1  at  Eastern  points,  from  which  returns  and  estimates  have 
been  obtained  by  the  Cincinnati  Price  Current,  embracing  Boston, 
New  Haven,  Providence,  Worcester,  Brightwood,  Fail  River,  Bridge- 
port, etc.,  in  New  England  States;  Buffalo,  Albany,  Troy,  Hudson, 
etc.,  in  New  York  State;  and  Pottsville,  Harrisburg,  Mount  Carmel, 
AUentown,  Chester,  Coatesville,  etc.,  in  Pennsylvania,  is  sliown  in  the 
following,  for  summer  and  winter  seasons  and  for  the  year: 

Pork  packing  in  the  Eaat,  1882-83  to  1901-02. 


Year. 

Summer. 

Winter. 

Twelve 
months. 

18H2-83 

824,061 
848,153 
935,238 
991,448 
1.113,410 
1,306,819 
1,231,069 
1,378,5120 
1,473,961 
1,658,409 
1,989,720 
1,638,205 
1,863,000 
1,M6,500 
1,659,800 
1,883,600 
1,895,000 
1,996,000 
1,683,000 
1,?28,000 

609,071 

628,294 

614,516 

687,810 

807,115 

951.706 

859.494 

959.813 

1.066.200 

1,113.754 

1,026,310 

1,063.029 

1,235,500 

1,056,000 

1,131,100 

1,188,500 

1,269,000 

1,096,000 

1,077,000 

1,021,000 

1,333.102 
1,476,447 
1,M9,754 
1,679,256 
1,920,625 
2,256.567 
2,09O,5«S 
2,388.338 
2,  MO,  161 

1883-84 

1884-a5 

1885-86 

1886-87 

1887-88 

1888-*9 

1889-90 

1890-91 

1891-92 

2,772,1«8 

1892-98 

3,016,090 
2,701,234 
3,098,500 
2,602,500 
2,790,900 
3,072,100 
3  164  000 

1893-94 

1891-95                 .                               

1895-96 

1896-97 

1897-98 

189.S-W 

1899-00 

3,092,000 
2,760,000 
2,749,000 

1900-01 

1901-02 

kightee:nth  ankual  keport. 
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Avermje  trnght  of  caiUe  at  Chicago  for  sevai  ffmrp,  btf  monih9* 
[Prum  Ycurbook  of  Figures,  by  ChicAgo  DtUly  Drovers*  JoumAl^ 


Month. 


January  ... 
February.. 

Mnri!li 

April 

Miiy 

June*-. — 

July 

Au^ist 

Hepttmhcr 
October.,., 
November . 
December  . 

Tolrtl 


1901. 


1,105 
1,081 
l,fMl 
1,036 
1,000 
1,021 
1,024 

I,  on 

1.000 

§68 
1,018 


1,035 


1900. 


lfi»9. 


097  I 

104  I 
09G  I 
088 

086 
067  I 
060 
001 

m 

109 


1,097 

1,111 
1,11» 

1,071 
1,000 
1,051 
1,080  j 
1,039 
1,017 
1,035  I 
1,027  I 
1,041 


1^98, 

1,111 
1,1U 
1,311 
1,0B0 
1,(199 
l.(J9l 
1.066 
1,064 
1.002 
1,039 
1,*KS7 
1.109 


1,07a       l,0(il 


i»oe6 


Averuge  weight  ofmheep  and  lafttf^s  iU  Chicago  for  thirteen  ymr»,  6^  m<mih9. 
[From  Yeftrbook  «r  Flgurf?.H,  by  Chlmgo  Daily  Drovers*  Journal.] 


Montfa. 


JnniiRry ... 
Fcbniary ., 

Mnrth . 

April 

Jdiiy 

June 

July 

August .... 
^fplember. 
Octohwr  ... 
Novemb<*r. 
December . 

Total 


1901. 

1600. 
90 

1899. 

1898. 
92 

90 

90 

9-1 

90 

88 

91 

94 

92 

81 

89 

90 

88 

6B 

89 

«8 

87 

87 

87 

M 

81 

82 

81 

79 

78 

79 

79 

78 

80 

77 

79 

78 

7fi 

80 

78 

80 

77 

SO 

S4 

79 

79 

82 

84 

85 

89 

78 

93 

8& 

84 

82 

8ti 

Jfimmry  ... 
Fcbruftry .. 

Mnrrth 

April 

M*y , 

June.*..... 

July 

Atigui«t 

September , 
October.,., 

V  ember. 

member 

Total 


Avirage  iveigU  of  hogs  for  a  9erm  afgear»,  hg  moTtlfi^,  ai  leading  cUiem 

[From  Yearbook  of  Figures,  by  Chlca(?o  Dully  Drovers*  Joumah] 

CHICAGO, 


Montli. 
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Average  weight  of  hogs  for  a  series  rf  yearf,  hy  months^  at  leading  cities — Continued. 

KANSAS  CITY. 


Mimtli. 


yebnmry  . 
March  .,,, 
AprlL..„. 

May 

June .,,.,, 
July....... 

Aiigfi.*<t . , . . 

OetotKT , . , 
Kovembcr 
Ilect.*mber . 

Total 


190L 

210 
207 

a&T 

210 

im 

187 

mi 
mi 

179 
173 


197 


1900. 


230 
2ia 
210 

21^ 
21» 
206 
219 
214 
3ia 

-21i 


21^ 


1893. 


21  e 
207 
20» 

2ia 

2i» 
211 
211 
211 
21d 
230 
^2 


21S 


1898, 


218 
212 
211 
209 
209 
210 

m 

219 
21« 
215 
21  i 
208 


Sin 


l»fl7. 


2^ 

21  fl 
216 
217 
220 
21? 
217 
2ia 
210 
221 


21§ 


1^6, 


2A8 
231 
232 
22d 
222 
221 
214 
21fl 
22(i 
2^ 
23B 
232 


227 


lfl«i. 


216 
213 
213 
213 
211 
212 
213 
209 
212 
220 
227 
2^*? 


216 


tmi. 


226 
220 
2!d 
2J1 
213 
209 
215 

im 

203 
208. 
220 
221 


215 


SIOUX  CITY. 


Month. 


1901.    1900.  !  1899.  !  1898.  '  1897.  I  1896.  ,  1895. 


I 


1  I 

January 243 

February i  239 

March I  238 

April ^ I  240 

May !  241 

June 245 

July I  213 

August I  251 


254 
260 
243 
244 
244  ] 
244 
242  ' 
257  j 
267 

Ontober [    268       274 

280  i 
266 


September 262 

November '  268 

December I  231 

Total 2^9 


I 


283 
257 
260 
263 
263 
264 
260 
260 
275 
291 
296 
280 


273 ; 

252  I 
2.54 

258  I 

255  I 

262  ! 

266  I 

269  I 
286 

292  I 

295  I 

299  I 


281 
254 
249 
264 
267 
269 
270 
271 
274 
281 
288 
280 


264 
258 
261 
261 
271 
274 
270 
267 
»281 
289 
285 


258   272   271  i  278  i  274 


192 
190 
200 
210 
219 
226 
234 
236 
237 
233 
250 
266 


224 


OMAHA. 


Montb. 


11901. 


Jfttniary , ...,*.,.., J    !S  I 

Febraary  ,  * .  ^ . .  ^.  * ,  v-^  *  *  * , ,  -,  ^  ♦ , ,  * ,    23! 


Moreh 

April....... 

May -- 

June  ....... 

jTJly.. 

AugiisL..., 
l»eplenib»?r  . 

Oeitjbcr 

November  . 
I>eeember., 

total. 


2:S2 
23^» 
234 
242 
231 
23fl 
246 
250 
235 
212 


1900. 


2.^7 
237 
2i& 
^6 
237 
239 
234 
■£J9 
219 
245 
2S3 
202 

"243 


262 
2IS 
21? 
217 
251 
250 
248 
246 
256 

270 
263 


3S7 
203 

260 
257 
260 
263 
23^ 
26& 
274 
27^ 
274 


•2M.      W& 


1S97. 
275 

269 
269 
271 
27? 
26!» 
270 
274 
2S6 
290 
'i99 

'276 


im&. 


27& 
2^ 
261 
2^ 
20s 
2^ 
272 
272 
2g2 
2S» 
2S9 
291 

275 


18951. 


1D4 
190 
211 
217 
217 
222 
226 
219 
■238 
246 
201 
269 


1894. 


2S& 
245 

23» 
242 
240 

23S 
23i 
20i 
196 
210 
219 
197 


\' 
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UighcHt  and  hwe^  2*^^^*^  ^f  porh^  by  yearSj  from  186S  to  1867^  and  by  yean  and  monlht 

from  18S8  to  1901. 

[From  Yearbook  of  Flgurw,  by  Chicago  Daily  Drovers*  Journal.] 


Year. 


1862. 
1863. 
1864. 
186.S. 
1866. 
1867. 
1868. 


1870 

1871 

1872 

1878 

1874 

1875 

1870 

1877 

1878 

1879 

1880 

1881 

1882 

1888 

1884 

1885 

1886 

1887 

1888: 

January 

P'ebmary . . , 

March 

April , 

May 

June 

July 

August 

September  . 

October 

November., 

December . . 
1889: 

Januar>'  — 

Febninry . . . 

March 

April 

May 

June 

July 

August 

September  . 

October  . . . . 

November., 

December.. 


Range  of  prices. 
Lowest.  I  Highest. 


$8.00 
10.00 
17.50 
22.50 
17.00 
18.00 
19.621 
27.00 
18.00 
12.00 
11.05 
11.00 
13.75 
17.70 
15.20 
11.40 
6.024' 

9.374I 
12.40  I 
16,00  I 
10.20 
10. 55 
8.00 
8.20  I 
11. (JO  \ 

13.75  I 
13.55  j 
13.124 
13.20  ' 
13.00  ;  ' 
13.  10  j 
13.10  i 
13.20  I 
14.00  ! 
14.50  I 
13.374; 


1        12.90 

'            11.. TO 

10. 874 

11.124 

11.35 

11.40 

11.50 

10.50 

9. 45 

10.25 

9.r.o 

9.ft5 

8.35 

«12.25 
18.50 
44.00 
38.00 
34.00 
24.50 
90.00 

ai.oo 

30.50 
23.00 
16.00 
18.00 
24. 75 
23. 50 
22.75 
17.95 
11.35 
13.75 
19.00 
20.00 
24. 75 
20.15 
19.50 
13.25 
12. 20 
24.00 

15. 374 
14. 50 
14.10 
14.30 
14.  .50 
14. 15 
14.75 
14.874 
15. 35 
16.00 
1.5. 00 
13.874 

13.374 
11.024 
12.874 
12.50 
12.124 
11.90 
11.75 
10. 75 
11.60 
11.00 
10.00 
9.  CO 


Year. 


1890: 

January . . . , 

Febirrary . . . 

March , 

April 

May 

June 

July , 

August 

September. 

October 

November . . 

December . . 
1891: 

January  

Febniary . . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November . . 

December . . 
1892: 

January  

February . . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November.. 

December . . 
1893: 

January 

Febniary. . . 

March 

April 

May 

June 

July 

August 

Septemt)er.. 

October 

November. . 

December... 


Ran^e  of  prices. 


Lowest. 

Highest 

99.16 

616.W 

•.e» 

9.» 

•.m 

H).«24 

10.50 

1S.«24 

11.75 

13.r4 

12.66 

».» 

11.66 

12,» 

16.16 

12.69 

9.25 

10.45 

9.55 

10. » 

A.62i 

'         10.25 

7.50 

1          8.8I4 

9.50 

1         10.  TS 

9.25 

9.75 

9.60 

12.624 

12.121 

12.90 

10.55 

12.0) 

9.75 

10.64 

10.00 

11.C24 

9.874 

1I.« 

9.80 

11.  W 

8.25 

iaL2< 

8.20 

8.» 

7.45 

8.Gi 

10.374 

ii.s;4 

11.02ft 

11.JC4 

9.85 

11.  r4 

9.25 

10. » 

9.S5 

10.  s> 

10.20 

1I.» 

11.15 

lis 

10.05 

13.24 

9.96 

n.» 

10.75 

12.  S^ 

11.25 

lX?Ti 

18.76 

15.  OS 

16.25 

19,^5 

17.874 

w.:» 

16.9SI 

18^  n 

15.75 

Mi» 

18.80 

21.» 

18.75 

a.ci 

18.20 

If.  771 

16.25 

»» 

15.66 

l-» 

16  95 

IMI 

12.74 

n.s* 

12. » 

ad 

I 
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IIlghefA  and  lowett  prices  of  porky  by  ymrs,  from  1S62  to  1867^  and  by  years  and  monifis 
from  1SS8  to  /POi— Continued. 


18<M: 

January . 

February . 

March  . 

April  . 

May  . 

June. 

July 

August  . 

Scpteml>er. 

October. 

November . 

December  . 
18d5: 

January  . 

February  . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 

December  . 
18%: 

January  

February  . . 

March 

April 

May 

June , 

July , 

August 

September., 

Octolwr 

November . 

December  .. 
1897: 

January  

February . . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November . . 

December  .. 


9. 42i 

11.75 

9.G2i 

10.371 

10.15 

12,624 

11.87i 

12.60 

11.70 

12. 87i 

11.70 

12.65 

10.00 

12.30 

9.00 

10.10 

8.00 

9.00 

8.00 

8.65 

7.75i 

8.37 

7.r,0i 

8.12 

8.  (52i 

10.85 

9.50 

10. 67  J 

8.2.'> 

9.85 

8.a'> 

8.75 

6.95 

8.10 

6.85 

7,20 

5.95 

6.90 

5. 50 

7.20 

5.55 

6.15 

6.35 

7.50 

6.80 

7.20 

C.50 

7.00 

7.55 

8.00 

7. -15 

8.00 

7.95 

8.90 

8.06 

8.60 

7.95 

8.70 

7.30 

7.95 

7.40 

7.95 

7.70 

8.95 

8.05 

9.00 

7.50 

8.20 

7.20 

7.70 

7.16 

7.97i 

January . 

February . 

March. 

April  . 

May. 

June. 

July . 

August . 

September. 

OctobiT 

November . 

December  . 
1899: 

January , 

Februarj- . . 

March 

April 

May 

June 

July 

August 

S<*ptember. 

October  ... 

November . 

December . 
1900: 

January  

February . . 

March , 

April 

May 

June... 

July 

August 

September. 

October 

November . , 

December  . 
1901: 

January 

February . . 

March 

April 

May 

June , 

July 

Augu.st 

September. . 

October 

November . , 

December  . , 


^.00 

910.00 

9.75 

11.75 

9.35 

10.65 

9.55 

11.45 

10.75 

12.30 

9.40 

11.20 

9.30 

10.05 

8.55 

9.45 

8.00 

8.85 

7.65 

8.10 

7.75 

8.05 

7.90 

9.00 

9.70 

10.46 

9.20 

10. 25 

8.75 

9.35 

8.90 

9.25 

7.a'> 

8.85 

7.95 

8.32i 

8.15 

9.20 

8. 15 

8.60 

7.90 

8.25 

7.85 

8.25 

7.95 

8.30 

8.00 

9.15 

10.35 

10.90 

10.50 

11.10 

10.50 

12,75 

12.45 

13,25 

11.20 

12. 10 

11.05 

12.  a5 

11.55 

12.75 

10.90 

12.20 

10.85 

12.30 

12.60 

16,00 

10.37J 

11.50 

11.00 

11,624 

12.60 

15.00 

13.774 

14.15 

13.90 

16,80 

14.10 

15,65 

14.45 

15.20 

14.50 

14.90 

13.75 

14.60 

13.70 

14.50 

14.35 

15.05 

13.40 

14,65 

13.75 

15.25 

15.10 

Vc.,'SS5v 
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Illghent  ami  lowest  prices  of  lardy  by  yearSj  from  186S  to  18fi7y  and  by  years  and  month 

from  1888  to  1901. 

[From  Yearbook  of  Figures,  by  Chicago  Daily  Drovers'  Journal.] 


Yt^j. 


liM.. 

imi.. 

1868.. 
1869., 

18T2,. 
1873.. 
11(74.. 

lfi7o.- 

1877.. 
lITt.. 

imi. 

11182.. 

ie«5,. 

1887. 


Januiiry  .^. 
Febr^mry . . 
March  ,  * , . . 
AptW . 

July 

AiiruNt...-, 

September, 
Oetobtsr 

DfC<;tnb<iF . 


1S80: 


jATiiuiry ... 
February... 

April  .,.„, 

Jtinp.,,^.... 

July ....... 

Aiiguu  .*.. 
September, 
October.... 

Korcmber . 
December. 


Rnnge  of  prlt'Cs. 


Lowest.     Highest. 


15,75 

7.25 
11. 7& 
16.00 
11. 25 
11.^ 
11.75 
16,25 
ll.CO 

7.  OP 

a  20 
11.^ 
9.55 
7,  £5 
5.821 
5.30 

e.s& 

t.20 
10.05 
7,15 

a45 
5.821 

^,mi 

0.20 

7.2S 

?,<5  ! 
lAli 
7.  921 
4.65  ■ 
7.9S 

6.12^: 
a.12i- 
7.00  ! 

fi.75  I 

C.50  ; 

fi.6j  I 
fl.77i^ 


o.os 


\ 
\ 

6.00  j 
5.9iJ 

(1. 00 

5.75  I 


19.75 
12.00 
23.60 
SO.  00 
2^.00 
13,75 
19.50 
29.75 
17. 2S 
13.00 
11.00 
9.37 
IS,  SO 
15.75 
13.65 
11.55 
1.^ 
7,75 
7.85 
IS.  00 

mio 

12.10 

moo 

7.10 
7.50 
7. 9-21 

7,871 
7.871 
7.75 
8.20 
8,70 
8.021 
9.00 
9.."*2i 

11.20 

7.56 
7,00 
7,10 
7.021 
(i,05 
fl,7<> 
«,t7l 
e.42i 
G.20 

11. 'iO 
6.00 


Ye»r. 

18Q0: 

JfljiiMry  ..,*.>...«... 
FubriJ  iiry  *  ^ ....,.,.,.  - 

March ,,.,,.«,,. 

April .,... 

May,, .,.., 

June...., 

July............ 

AUgtiel  p..... ,... 

September . , . 

October...,,.... 

November  ,,„.,,.... 
December ,-,.. 

1891: 

JanuAry 

Februiir>%.,..,*, 

March .,....,.,.,.... 

April. 

Mfty,,,.... ...., 

Juue...,,., . , 

July .,... ., 

Au^ti^t  ..*,,.... 

Sept  ember.,,  ,.,,<.,*. 
Oelober.............. 

November  .........*. 

Deeombcr  * , 

1^02: 

Jtifsuary ....,...,.,,' 

Febnmry ^ ' 

Mureh.. ........ ._.! 

April  .,..,..,*......„. .J 

Mny...... .._| 

Jtine  .,..,..., ^,,.*..,,_^l 

July..... I 

August  .....*......, ^.._^l 

September.. , , , , ,  ^  1 

October. .«-»,,..  1 

November -».....,.' 

Det'embur  ..*..,...»,.,,,' 

1803;  I 

Jjiuunry ----*»-...*., 

Fobfiifiry  .......,.*.,_...  i 

Slnrih i 

April .__! 

Mny.. —......,., J 

June ,.,..*__-,., I 

July.,...., ,. 

Auguft 

fiepl<!mbcr, ,,.,, 

October,*,**.,.,,.,,. 
Kr»\  ejnocr. ,...,.,.  ^ . 
i>i^^iutn'r ,. , 


Range  of  imieR. 


i4we«L    Hlgbot 


i&.77i 
5.70 
Sv621 
6^071 
ILOO  I 

^e2|| 

5.«Si| 

5.971 

«.tMl 

0.15 

Ik  70 

«.50 

5,«5 
t^47r 

B.45  \ 
A.  20  i 
5.t»5  I 

6.40  : 
6.57i 
6.S5  ; 
S^S5 
MO 

a  06 

e.i5 

6.15 
«.124 
6,121' 


6.«>  I 


0.90 

7/27l' 
7.20  ' 
S.10  ' 
8.S5  I 
0.25  I 

10,90 
11,20 
10,121 
9-40  ' 
t.«5  I 
9.86  j 
9.30 
fi.OO 
T.« 
9.30 


i5.9C 
Stfi 

f.» 
ft.  52 
e«l 

5,r 

«.15 

^% 
i.a 

5.S 

dtt 
19 
&.£! 
i.91 

1« 
#,7S 
€6 
701 

tn 
f^ 
14:1 

If 

7,fi 
III 
^» 

I^V 
U^ 
ie.i 

u.* 
Itl 
ip.ft 

It* 
J** 
m 


EIGHTEENTH   ANNUAL   REPOBT. 


671 


Highest  and  lowest  prices  of  lard,  by  yearSj  from  1862  to  1887 ^  and  by  years  and  months 
from  1888  to  1901— Continued. 


Year. 


1894: 

January  — 

February . . . 

March 

April 

May 

June , 

July , 

August 

September. , 

October 

November . 

December  . 
1896: 

January ... 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 

December  . 
1896: 

January... 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 

December  . 
1897: 

January  . . . 

Februarj- . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 

r>o<enil>er  . 


Range  of  prices. 


Lowest.     Highest. 


$7.50 
7.20 
6.45 
6.77i 
6.70 
6.57i 
6.674 
6.90 
8.25 
6.85 
6.80 
6.62i 


98.35 
7.65 
7.35 
8.02* 
7.521 
6.82i 
7.00 
8.37i 
9.05 
8.521 
7.35 
7.02i 


6.30 

6.95 

6.30 

6.70 

6.37i 

7.174 

6.70 

7.05 

6.60 

6.75 

6.42i 

6.624 

6.12i 

6.56 

6.80 

6.25 

6.72J 

5.974 

5.45 

6.90 

5.37i 

5.624 

5. 15 

5.374 

5.27i 

5.85 

5.2.5 

5.80 

5.00 

5.40 

4.674 

6.074 

4.10 

4.80 

3.85 

4.274 

3.05 

3.90 

3.10 

3.50 

3.174 

3.824 

3.85 

4.55 

3.70 

4.30 

3.70 

3.95 

8.80 

4.05 

3.674 

4.00 

3.95 

4.25 

4.05 

4.25 

3.55 

4.124 

3.424 

4.15 

3.80 

4.30 

4.20 

4.85 

4.35 

4.90 

4.15 

4.524 

4.15 

4.324 

4.20 

4.724 

Year. 


Range  of  prices. 


!  Lowest.    Highest. 


1898: 

January  

February . . . 

March 

April , 

May 

June , 

July 

August 

September. 

October 

November . 

December  . 
1899: 

January . . . 

February  . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 

December  . 
1900: 

January 

February . . 

March , 

April , 

May 

June 

July 

August 

September. 

October 

November . 

December  . 
1901: 

January ... 

February . . 

March , 

April 

May , 

June 

July 

August 

September. 

October 

November . 

December . 


5.45 
5.15 
5.15 
5. 12} 
4.90 
4.90 
b.Qo  j 
5.15  j 
5. 174 
5.20  j 
4.95  ; 
5.05  ! 


$4,624 

$4.87t 

4.724 

5.274 

4.874 

5.224 

5.00 

5.85 

5.75 

5.824 

5.36 

6.20 

5.224 

6.624 

5.00 

5.40 

4.724 

5.05 

4.624 

6.15 

4.80 

6.124 

5.05 

5.65 

0427—02- 


5. 724 

5.65 ; 

5.70  j 

6.45  I 

6.724' 

6.474' 

6.60  : 

6.60 

6.674 

6.774 

6.85 

6.75 

6.90 
7.35 
7.35 
8.10 
7.85 
8.15 
8.40 
8.55 
8.95 
8.60 
8.474 
9.374 


6.774 

6.674 

5.35 

5.30 

5.20 

6.10 

5.524 

6.45 

5.524 

5.60 

5.20 

5.674 

6.05 
6.074 
6.55 
7.35 
7.074 
7.074 
6.90 
6.90 
7.20 
7.40 
7.25 
7.224 

7.50 
7.624 
8.35 
8.624 
8.274 
8.80 
8.70 
9.974 

10.25 
9.974 
9.60 

10- 1& 
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RULES  AND  REOILATIONS  OF  THE  BUBEAr  OF  AMMAl 
INDUSTRY  ISSUED  IN  IWl. 


[AMiJcniiiCNT  No.  1  TO  B.  A.  L  Ordkr  No,  *6.] 

KEGULATIONS    FOB    TKE    INSPECTION    AND    SAFE    TKAJ^TSFOW" 

OF  ANIMALS    FROM   THE   UNITED   STATES  TO   FOREIGN    GOIHC- 

TRIES. 

U.  S.  DKrAiiTMENT  OF  AGmctTLmnuB, 

Opkice  op  tor  Sbcrktakv, 
Watihiiigtonf  D,  C,  Narember  IS^  J90S. 

It  in  hj'vehtj  firda'iyi ^  That  in  adililii>i>  to  tlie  jirovUiona  of  eec.  9  of  B.  A.  1,  Oil 
No.  46^  the  folLiwinji  rep^iilalioiis  j^hall  be  obeervH.'<l  with  n-ference  to  alleiictantsi 
live  st4>f'k  exported  fnun  the  Unikd  Statt*8  to  foreijjn  count riee: 

L  That  the  attendants  fjhall  \w:  a^rfi^endiltHi  at  Xe^i^t  three  honra  befort-  the*  ^^odtiiiffof 
the  Kteamer  and  at  such  a  time  of  day  that  an  employee  of  lhi»  r>f>piirtit»eiil  may 
examine  them. 

2.  The  examination  shall  be  made  before  the  eij^iimg  of  the  ship's  articles  by  th* 
attendant.^  and  any  man  who  fails  to  conform  to  Lh«  following  ooixiitioxi;^  ilmll  hi 
rejeeted : 

Firt?t.  The  men  employed  must  be  able  to  speak  English  or  sufficient  Kngliali  t«» 
make  themHelveH  umler^tlxHl  or  to  undensland  orders  ^ven  them, 

Kceon<i.  They  imiHt  know  for  what  puq+ose  they  are  employed  and  Ui«i  duties  that 
will  tie  refjuired  of  them. 

Third.  They  nmat  be  able-lxKlied  and  physically  competent  to  perform  the  tjc 
reqaireil. 

Fourth.  Each  man  entitled  to  return  passage  shall  be  supplied  with  return 

porlatioii  before  acceptance.     All  men  not  receiving  a w*h  transp4:»rtation  shall  be** 
informed  by  the  EJejjarlment  employee. 

Inspectors  iti  change  of  the  fwrts  are  direrted  to  carefully  enfon:«3  the  nhoYis  rwi- 
lutlons. 


[AJiKKniiiejrr  No,  h  Tf»  B.  A.  I.  onni;*  No,  S«.l 


■  uvic!J"ffstfn|j^^^^H 


REGUI-ATIONS  FOR  THE  INSPECTION  AND  aUAHAKTUTE  Of 
HORSES.  CATTLE,  SHEEP,  AND  OTHER  BtJKINANTS,  AK1>  SWIKl 
IMPORTED  INTO  THE  TINITED  STATES. 

U.  8*  P»pABTME>'T  OF  AfiHirm^Tms, 

OrKirK  or  tiik  Hjocrktart, 
Wonhing^on^  JX  C,  March  ^i»  /Pi>;, 
li  h  hffth\f  nrdrred,  That  nilo  h  of  the  rcgiilatitniH  fur  tlie  inspection  junl  (]tijumi>ti9 
of  horses,  (*attle,  sheep,  and  other  ruminants,  and  tiwine,  Lhsikm  u rider  flal(*of  Dqoba* 
Ijcr  28,  1899,  B.  A.  I.  Order  No.  5t},  as  amended  by  B.  A.  I.  Order  Xo.  70^   hmwi 
November  10,  JIKK),  Ite^  and  is  het\d_»y^  ainrndeii  to  read  as  follows:  All  9 

six  months  (dd  impt^rted  from  tfrea't  Jiritain  dinvtiy  iJdo  the   frnitc?*!  't 

December  1,  19011,  which  are  subject  to  f|uanintino,  and  except  a«  othc "  -  •  .i, 

shall  t-H?  tested  wit!i  tuberculin  by  an  inspector  of  this  D(>partinerit,  -  ^^ 

country,  or  after  arrival  at  the'  animal  quarantine  s^tation  at  the  ^  .^trv. 

Cattle  from  countries  not  otherwise  provided  for  shall  lie  U^sted  iti  t 
tine  statifin.     All  cattle  sc» defied  wKich  show  a  reaction  shall  be  1 


entry  into  the  Unit*?d  Statei*,  or  be  disposifd  of  as  provide^l  iu  sectlvu  lo  uf  alioli 

regulations. 
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It  igfuTlJyrorderf*^^  Thut  rule  0  (j>ara^rax>h  r)  \^,  aj»<l  ia  hereby,  anien<Ierl  as  fol- 
lows: A  certtfieat-e  for  *'attle  over  gix  moiitlij*  old  fur  hreetling  purpoaeijntid  for  milch 
cows  must  alao  Fhow  that  they  hjive  LN?t?n  suluiiitLe«J  tu  tht^  tuljercuHn  t*.^t  by  an  cilfieial 
veterinarian  of  Ibe  Canariian  ^overmnent  or  an  inRpectf^r  of  this  nejiartment  and 
found  iree  from  tubercnlosis,  jyivinj,^  the  <late  and  place  of  testing,  with  the  chart  of 
reaction,  and  a  de«eription  of  tho  cattle,  with  a^*  and  markings?. 

James  WiLi*o.v,  Senrtan/. 

Tho«e  fk^siring  animalj?  teste<l  abroad  should  addresa  Dr.  Tooie  A.  Oeddefi,  care  of 
V.  ^.  Conistil-Genemre  oilice,  I^mdon.  Thow?  desiring  nit  tie  tet^ted  in  Caimda  should 
address  Dn  E.  L.  Volgenau,  Live  Stock  Exchange  Buildings  East  Buffalo,  N.  Y. 

Tern  I  its  require*!  by  rule  9  for  cattle  and  other  animals  must  ho  obtained  aa 
hcrr*tofore. 

(Ameiidnicnh»  Nos*  1  td  4  were  issue*!  as  B.  A.  I.  Onlers  Nof».  58,64,  TT^and  79.) 


I 


[Amkkdmkkt  >'o«  G  to  B.  a.  h  Okdxa  Ko.  UJ 

BKGUI.ATIONS  FOB.  THE  INSPECTION  AND  ftUAKANTINE  OF 
HORSES,  CATTLE,  SHEEP,  AND  OTHER  RUMINANTS,  AND  SWINE 
DHPORTBB  INTO  THE  UNITED  STATES. 

U.  H>  DKl*ART>rENT  OF   AGRirrLTTTRK, 

Office  op  the  Secbetary, 
Wmhinghm,  /A  C,  October  4,  1901, 
It  M  harhf  nrdfrefl^  That  rule  1  of  tho  regulations  f<»r  the  iuBpection  and  quarantine 
of  animals  iiiiportefl  into  the  United  States,  i.**ened  under  date  of  December  28,  1899 
(B.  A.  L  (Jrder  No.  &6),  \\e  aud  \s  amended  by  the  additiun  of  Lowell  tow u,  Me. 
{ port  of  Hangor,  Me. ),  as  a  point  fi>r  the  cntr>'  of  animals  during  the  month.H  of  October 
and  X«>vend>er,  11H)1,  which  require  JUHpcction  only  and  are  not  .subject  to  quarantine. 

James  Wilson,  Secniary, 


[A«t^xnitKlcT  Ken  7  TO  B.  \.  L  Orpkr  No.  T^>\ 

REGULATIONS  FOR  THE  INSPECTION  AND  QUARANTINE  OF 
HORSES »  AND  CATTLE,  SHEEP,  AND  OTHER  RUMINANTS,  AND 
SWINE  IMPORTED  INTO  THE  UNITED  STATES. 

v.  8,  Department  op  Agriculturs, 

Office  op  trb  Secretahv, 
Washington,  X).  C,  (Mohrr  16,  1901. 
U  M  hrrehy  (n'fhr^il.  That  rule  1  of  the  regnlation.s  furtlie  in^pt^etion  and  quarantine 
of  atiimalj*  imported  intn  the  IT nitetl  State?*,  ix^ued  under  date  of  J)ecember  28,  1890 
(B.  A.  L  Order  No.  50 ),  be  and  is*  amended  by  the  addition  of  A 1  burg,  Vt.,  and 
Swanlon,  Vt.  (jKtH  of  Burlington,  Vt/),  as  jxan'ts  for  the  entry  of  animals  which 
rei-piire  inBtH.xtton  unly  and  arc  nut  bubject  to  quarantine. 

Jamks  WJI.90N,  Secret ftrtf. 


I 


[AllKKt>MKIfT  So.  8  TO  B.  A.  I.  OKt)£R  No.  BRJ 

REGULATIONS  FOR  THE  INSPECTION  AND  QUARANTINE  OF 
HORSES,  AND  CATTLE,  SHEEP,  AND  OTHER  RUMINANTS,  AND 
SWINE  IMPORTED  INTO  THE  UNITED  STATES. 

l\   S.    OeI'AHTMENT   op  AORICtTLTCHK, 

Office  of  the  Sbcrotary, 
Wafthingfon,  I),  C,  November  iM,  IffOI, 
It  U  hereby  ordcrtd ,  That  rule  1  of  the  regulationn  for  the  ini^pcctionand  qv\vvy*s>?^^'^;^ 
of  animala  imported  into  the  United  States,  ifc*sued  under  date  of  I»ecembe.TC  *22^^ 


I 
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(B.  A.  L  Order  No.  56),  be,  and  is  hereby,  amended  by  the  addiHon  of  the  enl 
of  Blaine,  Sumaa,  and  Seattle,  Waah  (port  of  Port  Townaend,  Wash.),  as  poin, 
the  entry  of  imported  animala  which  re<iuirc  inspection  only  and  &rc  not  subji 
quarantine. 

J  AM  IS  WlLBOH, 


[B.  A,  I.  OllDEK  Nu.  SO,  AMENDaiENT  No,  lU.j 

ItE<lirLATIOKS  CONCERNTNG  CATTLE  TRAN6POKTATION- 

Feeding:  Stations  at  Fort  Worth  and  Baird^  Tex. ;  Bakersfield,   Cal. ,  I 

Salisbury   N.C. 

U.  8.  Department  op  AGRicrLTi-Ffi:, 

Office  of  trk  HtxRETAt^, 
WoshitvjtoUf  IK  C,  Januartf  J/,  /5 
It  \9  htrehy  ordered^  That  cattle  originating  oat.*ide,  north,  east,  and  west 
quarantine  line  as  df  fined  in  Bureau  of  An iimil  Industry  Onler  No.  80  ( Detail. _ 
10,  IW())j  or  amentiments  thereto,  and  which  are  tu  l>e  tmnsportetl  by  rail  tiin>a| 
the  quarantined  dmtriet^  may  Ije  unloade<I  for  rest*  fee<l,  an<l  water  into  1771  i^f'"'** 
pens  i*et  apart  formic!i  eattlt?  at  Union  Stock  Yards,  Fort  Worth  and  Bair 
bakerstleld,  Cal.;  and  S;ili«Viury,  N,  O.,  providing  the  cattle  are  free  from  >       ;  rr 
cattle  ticks  an<i  have  not  lieen  unloaded  at  any  other  place  within  the  tjuanuil, 
di«triut»    They  may,  after  urdotidirig  into  fe=iiid  penj*,  t)e  reloaded  into  the  »une  j 
from  which  unloaded  or  into  other  cleaned  and  disinfected  care,  and  reshipp 
uninfected  cattle. 
All  jirior  orders  conflicting  herewith  are  hereby  revoked. 

Jamgs  WjLaoXy 
(Amendments  Xu!<.  1  t*>  S>  were  isfsued  a^  B.  A,  L  Ordera  Noa  SI  to  89,) 


tAiiKXOMK.vr  Na.  11  to  B,  A.  1.  oauER  No.  W.j 

BEGTJX.ATIOKS  CONCERNLNG  CATTLE  TRANSPORTATIOiT. 

Moving  Cattle  from  Two  Northern  Tiers  of  Counties  in  Arkansas. 

r.  S.  Department  op  AoaicrLTniE, 

Office  of  thk  SEtRKTARY, 
Wiuhlngton,  TK  C,  February  6^  1$ 

It  is  herthif  ordered j  That  B.  A.  I.  Order  No.  80  be  atneuflcd  eo  af^  to  pomd' 
shipment  of  cattle  for  purjKJses  other  than  immediate  slaughter  from  the  t 
tiers  of  counties  in  the  HUite  of  Arkansas*  into  the  noninfccted  area:  /* 
saiil  cattle  have  remained  in  the  alx)ve-deficrit»eil  counties  since  Janiiarv  1  ,  .  ^ 
year  and  have  been  in^ipectcd  by  officers  of  the  Bureau  of  Ani$nal  Industry  of  Ui 
tiepartment  and  found  to  l>e  free  of  splenetic,  or  Texae^  fever  and   M,.t  n"  1*1,   ^•.. 
ex p«)sed  to  the  contagion  thereof;  that  proper  facilities  shall  hav*e  1 
making  such  inspection,  and  that  after  in,spection  the  cattle  shall  Im^ 
delay  and  without  expoeure  to  the  infection  of  npleneticj  or  Texa.%  fevt^r. 

lYoridrd  OiHher,  That  no  cattle  shall  be  allowed  shipment  under  tht8  ord«»r  ^ 
accompanied  by  a  written  p>ermit  issued  by  an  inspector  of  the  Bureau 
Industry,  nor  shall  such  cattle  l>e  taken  into  any  State  or  Territory  c<>r 
loral  regulatiori^;  and  sidd  pc^niussion  will  be  granted  only  for  cattle  Himu 
renmin  within  the  State  to  which  dcistine<i  for  three  months  after  arrival, 

Xhiii  order  to  remain  m  force  until  April  1,  11K)1. 
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[AMEyriMKNT  No,  12  TO   B.  A,  I,  OaDER   Nt>.  W}.1 

BEGUX.ATIONS  CONCEKNINa   CATTLE  TRAKSPCRTATION. 


Special  Order  Fermittine:  Movemont  mi  Cattle 

OklaliQina, 


from   Certain  Portions  of 


DsrAHlXfEXT  OF   AciRIClLTrRE, 

UFFJt'E   OF  THE   SErRETAK\% 

WmhitKjtoti,  TK  C,  April  IS,  1901, 
It  is  herchij  onkred,  That  B.  A.  I,  Order  No,  80  be  amended  so  aa  to  permit  the 
ehipnient  of fattle  to  any  point  above  the  Federal  i|uarantiiie  line  from  that  portion 
of  the  eountiep  of  Oklahoma,  Log^an,  and  \nl>le  lying  w^i^t  of  the  right  of  way  of  the 
Ati'hison,  Topeka  and  kSanta  Fe  Railway  tVmipanv,  in  the  Territory  of  Oklahoma, 
and  int-hillint'  that  i>art  of  the  Otoe  and  Pi  ►ma  Indian  ret^^rvations  lying  west  of 
said  ri)»ht  of  way:  /VorvV//v/,  That  nueh  rattle  liave  been  lield  in  the  alK*ve-aesicribed 
art*a.Hinee  Jannary  1*  190U  and  have  betm  inspected  by  an  uthcer  of  the  Bureau  of  Ani- 
mal Industry  of  thifl  Department  mid  found  free  of  splenetict  or  Texas^  fever  and  not 
to  have  l>een  expoj^ed  to  tlie  eonla^'ion  tfiereuf. 

And  pvQvidid  fitrt}Hi\  That  no  cattle  slmll  l>e  allowed  shipment  under  thifl  order 
unlesH  aecompanietl  hy  a  written  permit  ij^sned  !iy  an  irt^pector  of  the  Bureau  of 
Animal  Industry,  and  all  »uch  i-altle  Hhall  l>e  t'uhiect  tu  laws  and  regulations  of  the 
8tate  lo  which  destined.  The  cara  in  which  ^uch  cattle  are  shipped  muj^t  be  free 
from  irifeetion  and  patit^faetory  to  the  inspectors. 

This  order  to  remain  in  f^ree  until  i.^t  her  wise  onlered. 

JaxMes*  Wn^oN,  Sfcretary. 


[AMEKDMENT  XO,   13  Tl>  B.  A.   L  ORDEH  NO.  ttK] 


SPECIAL  OBBEH  PROVLDING  FOR  RETURN  TO  NONUTFECTED 
DISTRICT  OF  CATTLE  EXHIBITED  AT  THE  SOUTHEiil^  INTER- 
STATE FAIR  AT  ATLANTA,  0EOBGIA. 

U-   S.   DKeAHTMENT   OF   AGRICl'LTrHE, 

Okfice  of  xnE  Secret  Any, 
Wujfhitifjfon,  D.  fl,  April  20,  1901, 
II  i$  ht*rehy  ordet'ed,  That  cattle  from  aliove  the  Fe^leral  quarantine  line  which  liave 
been  shipped  directly  from  the  non infected  district  to  the  fair  grounds  at  Atlanta, 
Ga,,  for  exhibitiun  at  the  Southern  Interstate  Fair  of  11*01,  and  which  are  returnea 
without  having  been  unloatled  elsewhere^  1k^  permit te<l  to  return  ai§  uninfected  cattle: 
Prondaf,  Tbev  are  aeccmipanie^J  liy  a  certilieate  issued  hyan  in»i>c*ctor  of  the  Bureau 
of  Animal  Industry  of  thin  Departinent  showing  that  such  cattle  have  bad  no  oppor- 
tunity to  become  iiifecled  with  Ibc  cattle  tick  (BmphiUta  annulatm  IB.  bom]}  wliile 
at  4;aid  grounds. 

James  Wilson*  Secretary, 


\ 


I 


[Amkni>WK\t  No.  14  TO  B.  A.  I,  Or1>er  Ko.  SO.] 

REGULATIONS  COKCEBNING  CATTLE  TRANSPORTATION. 
Feeding  Station  at  Polk  Stock  Yards,  Fort  Worth,  Texas. 

U,  8*  Dei'ahtmknt  of  Atiiuri  ltire, 

Officb  of  tue  Secretary, 
Washingtfm,  IK  C,  July  13,  1901. 
Jl  i>  herdii/  orderefJ,  That  cattle  originating  outside— norths  ea**!,  or  we^t — of  the 
Federal  quarantine  line  an  designated  hi  Bureau  of  Animal  Industry  Order  No.  80 
(December  10,  1000),  or  a  mend  men  Lh  thereto,  and  which  are  to  be  transported  by 
rail  through  the  quarantined  diHtnct  may  be  unloaded  for  rest,  feed,  and  water,  into 
unmfected  pens  setaijarl  for  Btnh  cattle  iit  the  Polk  stock  vards,  Furl  Worth,  Texas, 
provnUng  trie  cattle  are  [ree  frt>m  Southern  cattle  ticks  and  have  not  been  unloade^l 
at  any  other  place  within  tlie  (|uarantined  district.  They  may,  after  unloading  into 
said  i>ens,  be  reloaded  into  the  samecara  from  whicli  unluaded  or  into  other  clean 
and  disinfectefJ  cars  and  res  hipped  as  uninfeetiMl  cattle. 

This  order  tn  take  effect  when  the  pen«  of  the  Polk  stock  yards  have  l>eo_^ <sU^%s?s^ 
and  disinfected  to  tlie  satisfaction  of  ineijectord  of  the  Bureau  uf  Anii^v\s^.Vv>j\K>i^T^^ 
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[AM ENDMRKT  NO.  Ut  TO  II.  A.  I.  ORDKR  NO.  SO.  MODlFITUrG  OADSU  NO.  9B,} 

SPECIAL    OKDER   PERMITTING    CATTLiE    FROM    INTECTEX* 
IN  CALIFORNIA  TO  BE  EXHTPITEP  AT  TSiE  CALIFORNTA  81 
FAOt  AT  SACBAMEKTO,  SBFJEMBER  2  TO  14,  1901.  ^ 

r,  S.  l>EPART>fK>rr  OF  A(;Ricn.TrRE, 

Office  op  trk  Sbc'rktarv, 
WtulihujUm^  IK  (\,  .(u^iW  ^I,  JS 
It  t$  hetfhy  fmiered^  That  cattle  froiii  that  f»art  of  California  quarantined  on  : 
of  Bouthern  ctittle  fever  may  bo  exhibileil  at  the  Calif  omi«  ^*-^-  i^:-  -  • 
Beptember  2  to  14,  1901^  provided  they  ar*?  shi pi >e<i  direct  j 
fairgrounds  in  dean  and  *li«infect**<i  ears*,  and  that  they  ai 
titicatc  ip8Ht»d   Ity  tin?  State  veterinarian   stating  that   he  ha^ 
lefore  Hhijinient  and   found  thein  to  l>e  fret?  from  the  Texas   :  ,         < 

annuliiitiA  [B,  fxtinn]) ,  and  tfiat  vN'hile  at  the  fair  grown  da  «»aid  ealiie  stj-^  not  bri 
intoeonlaet  writh  other  cattle  fr*jni  the  nomnfected  area;  ami  when  the  exhibit., 
doi^d  said  cattle  ahall  be  shipped  direct  from  the  fair  grotmdg  to  ibe  qaaruii 
area. 

WiLUii  L.  MooKB,  Ariinff  , 


[Ameni»iknt  Xo.  10  to  B.  a.  I.  OkmvR  Xo.  fO,] 
REGTJI-ATIONS  CONCERNING  CATTLE  TRANS PO It TATTOlf. 
Feeding*  Station  at  IjOs  Ang^eles,  Gal* 

U.  8.   DfiPAItTMES'T  OF  AfiTlTrri  TL'RK, 

Office  of  titk  Sdchictai 

litM  htrrbij  oriJerfd^  That  cattle  ori^natin^  outride — north,  east,  or  wt 
Federal  qriarantine  line  as  delined  in  Bureau  c^f  Animal  Indus»try   Ordc 
( Decern iM^r  lt\  lOOf}),  or  aniendmenta  thereto,  an<l  which  an?  to  N>  lm?T<»i 
rail  through  the  quarantined  district,  may  \w  unloaded  for 

uninfected  pens  fif4  apart  for  puch  cattle  at  the  Southern  F*:i  ^|| 

Los  Anpele^,  t*al.:  Fi-orhUng^  That  cattle  are  free  from  ^   ■  k^  ;in,i  i^% 

not  been  unlimdt^l  at  any  other  place  within  the  fjum  Tb^v  hhn 

after  uuloadinc  into  said  pens,  Ik?  reloaded  into  the  gai  l-u  h  imlcMuitfi 

or  into  other  dean  and  disinfected  care  and  re#hipped  as  tin  in  feet  e«i  cattle. 

James  Wil^^iv    m* 


[AMXNJ>lllOrT  Xo.  17  TO  B.  A.  I.  OftDER  Xo.  80.] 

REGtJIiATIONS  CONCERNING  CATTLE  TRANSPORTATION, 

Infected  Cattle,  Clinton  County,  Kentucky. 

U.  8.  Department  of  Ar.i 
Office  of  t  i 
Waahififjton^  TK  t\,  ^ 
In  ronsequence  of  splenetic,  or  Southern,  fever  infection  Iwing  pre-^- 
in  Clinton  County,  Ky,,  as  shown  by  the  numlier  of  cattle  in  that  v^>        ,  ,_^, 
with  the  Southern  cattle  tick  {BoojJhihs  annutatti$)i  and  to  prevent  the  Wrt^ 
infef^titin. 

It  t>  lifTffnj  onhrfd.  That  no  cattle  which  are  in  i»aid  county  or  which  dmy  Im^I 
said  county  during  the  continuance  of  this  orc1er»  shall  he  rrmovc^!  from   saI 
and  shipped  to  any  State  or  Territory,  except  for  immediate  - 
the  regnlations  of  this  Department,  as  specified  in  Bureau  ■ 
No.  8*),  date^l  December  10,  I'JfXl,  nr  amend  mentis  thereto,  !t.f   m>i'    lui^vt^t,,. 
Southern  cattle.     Thi8  order  to  continue  from  this  date  tM  Novenil^er  15,  19Ci|* 
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[AMKNUMrNT  Nu,  IH  TO  B,  A,  I,  r>kiii:H  Sit,  MJ] 

SEG^erXATIONS  COirCERNING  CATTLE  TBANSPOBTATIOlf- 
Kestrictions  Modified. 

U.  8.  DBPAirrjcENT  or  AoBicin*TrRie, 

OfFIC'K  or  THE   8BCRETARY, 

Wojihingtoi},  D,  <\,  Ortoher  ^J,  jmi. 

It  in  herrhf  orfi^Tfd.  That  section  3  of  B.  A.  L  Order  No.  BO,  ilatt^l  Det^emlx^r  10, 
190<j,  providinK  for  the  nK*vein<ait  of  cattle  from  the  tjiiai-aiitine<l  dblrift  describecl 
by  »aiil  order  and  amt'iidtut^nt'^  thereto,  be  amended  as  foUown: 

Frtjm  NoveinlKT  !.">,  HWl,  to  January  :31,  11*<)2,  incliLsive,  i-attle  irom  paid  area  may 
be  moved  to  h=ueh  point.s  wittihi  the  Statt^s  of  Virginia,  North  Cartilinaj  Teimessee. 
Missouri,  Kan8a*>,  and  Texas,  and  ttie  Territijries  of  Oklahoma,  New  Alexico,  and 
Arizona,  as  may  be  provided  for  in  the  regnJatious  of  tliese  States  and  Territories 
and  [>ermitted  Iiy  tlie  lotal  antboritit***  in  I'hargc.  In  the  alji*enct^  erf  s^urh  loi^al  reg- 
ulationa  und  periiiiiJsiun,  alt  movement  of  cattle  from  the  qiiarantined  dii?trk-t  to 
points  onti«ide  of  said  dii^riet  in  abovo-juutied  States  and  Territorie*i  'm  prohililted. 
All  cattle  from  the  ipia  ran  lined  di^trii't  deMtinpd  to  piaMt.^  out^+ide  of  the  States  and 
Territurieii  above  namtNJ  njay  be  sljip|>ed  withont  inypei'tion  Ivtvveeii  Novemljer  15, 
IWl,  and  January  :U,  liKVJ,  im  hi.^iv».%  and  >\iiln>nt  rei^trietionH  other  than  may  l>e 
enforce*!  iiy  loowl  re^ulati^ms  at  j»*jitit  <d  destination.  The  rtjHhip men t  of  an}' cattle 
which  muv  have  been  moved  under  thin  onler  to  any  part  or  [jarts  of  the  States  of 
Virjjjinia,  Korth  <  •aitibua,  Te.nnet^ee,  MisHiinri,  Kansas,  and  Texa^^,  and  the  Territo- 
ries of  Oklahoma,  New  Mexicu,  and  Arizona,  except  by  penniasion  of  the  proper^ 
authtfrities  of  said  8tate8  and  Territoriej^,  h  bereby  i>rohibited. 

And  it  u/tiftlwr  mdtred^  That  all  stock  \wns  whicb  may  bave  been  reserved  for  the 
use  of  cattle  from  the  quarantine  district,  j^rior  to  November  15  next,  simU  not  lie 
used  for  receivini^  or  Htoriri>y  cattle  from  the  (jnarantiniHi  diKtrict  which  have  l»een 
innjHfcted  and  pa^Hseil,  nor  fnr  cattle  orij^inatin^  out>ii<le  i>f  the  quarantine*!  district, 
except  when  such  cattle  are  intended  for  im me* bate  slaughter. 


I 


[B,  A.  I.  Oanini  No.  W,] 

BPECIAX  OBDEB  PBOVTDING  FOE.  THE  ncPOKTATIOK  OF  CAKA- 
BIAN  CATTLE,  SHEEP,  AKB  SWIKB  FOB  EXHIBITION  PUBPOSES 
AT  INTEBNATIONAJL  LIVE-STOCK  EXPOSITION,  CHICAGO,  ILL. 

U*  S,  DKPAjrTMKXT  or  AoBictrLTtraK, 

Ofpick  or  THK  Bkciibtaky, 
Washififflon,  D.  V.,  iSepUmhtr  H,  1901. 
Ji  is  htTfhp  ordered.  That  Canadian  cattle  may  be  imported  into  the  United  States 
for  exhibition  pur|K>!*es  at  the  International  Livestock  Exi>o«!ition^  to  be  held  from 
NovernlM^r  30  to  lH'ceml>er  7,  IIKH^  at  Chiijago,  lib,  without  t>^ing  snb]e<;!ted  to  the 
tuberculin  tc^t:  Provided,  That  they  niuRt  he  accnnipanii?*!  by  a  certilicate  issue<l  by 
a  Canadian  ulllcial  veterinarianj  atatini^  that  puch  cattle  are  free  fr^im  c*>ntagioug  and 
infect  ions  diw^awcj*:  And  providtd  fuHher^  That  they  must  I  *o  returned  immediately 
to  Canada  at  ttie  clnt*e  of  the  cxjKii^itifm. 

AH  Canadian  cattle,  stieep,  and  swine  intended  fnr  thisexftofntion  must  bi>  shipped 
directly  to  the  expoeitiun  grounds  and  not  unloaded  in  any  public  etoek  yar»l. 

J.  H.  BaionA^f,  Acting  Secrdarn, 


rn.  A.  I.  Ornnm  No.  91.1 

BTTLES  AND  BEOTJLATIONS  FOB  THE  INSPECTION  AND  MABXINO 
OF  BAIBY  PBODUCTS  FOB  EXPOBT* 

U,  S.  DePARTIIKXT  of  AORICtrLTUTlK, 

OrricK  or  thb  8»t*RKTAHY, 

Wmhmfjhm,  D.  C,  (Mnbrr  Sfi,  1901, 
The  following  rules  and  rt»gulat.iona  are  herel*y  preHcrilx*d  lo  initiate  tlnMngpectiotk 
of  dairy  pniductn  offered  for  exp^trt  from  I  he  tTnited  State**,  by  virtue  mV  ^^'^**'^^'^^^^* 
ity  conferred  ufMjn  the  Secretary  uf  Agriculture  under  the  provifioivi*  ^^^^^^^'^  "*^ 
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bt^r  of  parka|i»rs  of  !iki»  cliaracter  exporfl 
id  application  (tliiH  lifing  simply  as  an  fl 
proniilile  ini-pei'tion  riHiuirementi),  and  t 


Congrcsi*  apprri\cd  March  3^  1891,  and  amendments  thereto  approved  March  ! 
a  nil  March  2^  UIOl,  ant  I  will  be  observt'd  until  further  notit^: 

L  OwnerB  or  shippers  of  bultt-r,  rhftse,  or  dairy  products  which  are  to  be  en 

and  who  desire  to  have  the  .said  articles  from  time  to  tin\e  iuBpecled  ami  »o  

**aB  to  seeuro  their  identity  and  make  known  in  the  markets  of  foreifrn  cnmit 
*    *    *    their  purity  antl  quality  "  shall  make  application  in  writing  for  such  ; 
tion,  addre.««ed  to  tire  Sih  retaryof  Agriculture. 

2.  Tlie  sai<l  application  shall  state  the  location  or  place  of  biu^iness  of  the! 
makijig  the  !«anR%  and  a!su  the  n^sual  place  or  plac-es  at  which  the  prcKluets  mrfj 
insjieeterl  and  from  which  they  arc  directly  transported  to  the  cxpo^tin^  v* 
fr<:npienc}''  of  t^nch  export^^  the  chanicter  and  averaj^e  nuniter  of  paekB 
prtHiuctMand  the  maximum  nnmherof 
time  witliin  one  year  precetling  said 

of  the  bulk  of  future  hiu^ine^sH  and  probalile  in>pection  re<iuirement^),  and  the  ap 
ciint  in  mid  apjilicati^iii  Himll  a|frec  to  conform  with  all  lawful  regiilaliou**^ 
and  intrtnictii>ns  that  may  be  maiic  hv  the  f^ecretary  of  A  ];^ri  culture  and  Chiefs 
Bureau  of  Animal  Industry  for  carrying  on  mwh  work  of  iufiftection. 

3.  The  Secretary  of  Ajkrnculture  will  de,signate  an  innpector  to  make  the  exa 
tion,  with  such  aj^istantt?  as  may  be  necessary  to  expeditiouirly  accoii»plLi?h  th€ 
of  inFpection. 

4.  The  exjM^rter  or  aiijdicant  will  notify  the  inspector  of  every  i*htpnient-| 
made  I >y  him,  at  Ica^t  twelve  hours  (loid  pri/ft^rahly  two  or  Three' tbiys)  !>efo 
necefs^ary  to  move  the  t^ame  to  the  ship[>ing  pointt  and  lirietly  describe  the  Un 
character,  and  quantity  of  the  products  to  be  examineth 

5.  The  inspector  designated   for  the  serviiM?  shall  examine  prixliictjs   for 
ppeciiied  in  Huch  notice,  with  the  least  possible  delay.     In  every  lot  of  pr»j*ii 
appan'Otly  identical  origin  and  chara<'ter  he  t^luiH  examine  the  cont<»iit8  of  bs9 
packages  as  in  his  judgment  will  determine  the  cbanvcter  of  Uiat  lot.  and  th«*i 
to  every  pa<"kage  of  the  lot  so  inspected,  the  brand,  label,  or  mark  pro\  ;  '     ' 
ecrilKHi  by  the  Secretary  of  Agricwltnre  for  that  purpose.     8uch  u^ark  - 
statement  of  the  innpection  and  the  law  anthorizmg  the  same,  »»f  tlu    ^, 
ehanicter  tA  the  prcHluct,  the  name  of  the  insf>ectinjr  ollicer,  and  the  dale  of  insr , 

6.  The  ins|M:»ctor  shali  mark  only  such  prorlucts  a«?  he  finds  to  he  pure  ancl  _ 
chantal>le  and  of  a  i|uality  and  grade  at  least  equal  to  the  minimum  ^taixlard  tH 
prescrilxHl  for  the  product  concerned,  from  time  to  time,  by  the  StK^retary  of, 
cuhure.     During  any  one  iH*riml  this  standard  shall  lie  uniform  for  all  j^aVt^  < 
United  States.     If  upon  examination  the  inspector  finds  prfHlucts  of  fbmbtinl 
or  in  quality  Mow*  the  standard  prt^scribcd  for  the  time  l)eing,  he  plmll  tXv^l 

1>!ace  any  Joark  thereon  or  give  any  cert  ill  cate  regarding  the  same.  An*l  h€ 
ikewi^e  decline  to  mark  or  certify  to  anv  products  which  upon  their  jiaf^kji^ 
otherwise  hear  commercial  or  other  marks,  labels,  or  brands,  which  niisrer 
the  true  nature,  character^  or  grade  of  such  lo-odnets. 

7»  The  inspector  nuiy,  noon  appHcation,  j»rcpare  and  deliver  to  an  exportrri 
tilicate  in  duplicate  of  the  form  prescril>ed  by  tlie  Secretary  of  Agrieiiliori*  rvlai 
8pecilie<l  pro<hicts  alreaily  insiiectetl  and  marked. 

8.  No  products  shall  l»e  iiis|HHded  until  the  time  and  manner  of  their  oxporl] 
portation  Jiave  Ijeen  determined  and  the  packages  liave  Iveen  compb  '   ' 
shi{inicnt.     No  nuirk  shall  Ive  added  by  or  fur  the  shiiqx^r  alter  tin 
in  spec  ted,  tmless  it  be  with  the  approval  ami  in  the  ]  presence  fd*  th*    . 

9.  **AU  the  provisions  of  the  said  act  (approved  March  3,  1891)  retat, 
cattle  and  products  thereof  for  export  shall  apply  to  dairy  products  eo  iiis| 
certified/'     This  i)articularly  relates  to  the  provisi«mB  of  section  4  of   said 
regard  to  comiterf citing,  altering,  defacing,  and  tleMroying  marks,  ^t^uutie, 
tilicates,  and  t!ie  penalties  therefor. 

10.  Alt  Ittitter  sliall  be  deemed  impure  and  shall  not  l»e  marked  or  certifiod  ^ 
contains  any  sobstancc  not  derived  from  the  pure  milk  of  the  c«»\v,  o^ 
comnum  nail  and  harmless  coloring  matter,  nr  wliich  contains  salt  or  w 
of  that  al!o\setl  by  the  i-taadard  ul  the  country  to  which  the  article  in 
be  exporte<l.  % 

11.  All  chee«e  shall  l>e  deeme*!  impure  and  shall  not  he  marked  or  ci^rlitied  " 
eonhiins  juiy  Hul>stancc  not  derived  from  the  pure,  unskimmed  nit  Ik  of  |h| 
excepting  only  rennet,  coniTnuu  salt,  anrl  harmless  colciring  mattiT. 

12.  All  condensed  milk  or  cream  shall  Ik?  deemed  impure  and  shiUt  Hi>t  lit*  Ui 
ami  cerlitied  which  contains  any  substance  not  derives!  from  the  piirt^  tinflki 
milk  of  the  cow,  exicoting  raily  suorar  and  harmless  coloring?  matter. 

b'i.  Inspectors  will  l>c  held  individually  responsible  for  all  brands,  sUuiipa 
and  rrrtilitaies  entrusted  to  theujj  all  must  be  itroperly  used  and  account 
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ft(.'pftFt!?  uymn  eut  li  jirm^erty  ami  reganliiijt^  iii«pcctioos  made,  nnwi  be  reiidered  peri- 
odifiillv  and  promptly,  a^  per  instruct  to  ri^j  to  be  given  by  the  Chief  of  the  Bureau  of 
Animal  Imluelry. 

14.  luHpcctrirHi  will  make  remjisition  from  time  to  time  for  all  art iclee  necessary 
for  UBG  in  their  duties,  and  will  allow,  whenever  pny^tieable,  ti f teen  days  for  llU in g 
i-ueh  requisioiii*.     Emergoiiey  tails  for  supplies  must  be  fully  explained. 

J  \  M  Ea  \V  1  LsoN  ^  tS*.'Cr€ta ry  of  A  <jr Ic tdtu  i v. 


[B.  A.  L  OHtiKH  N<^  1*2.] 

SFECIAIi  ORDEB  PBOKIBITIKO  TMm  LAHBING  OF  ANTMAILS  FBOM 
THE  FHlLrPPINE  ISLANDS  AT  ANY  OF  THE  POBTS  OF  THE 
UNITED  STATES  OR  OF  THE  DEPENDENCIES  THEREOF. 


r.    S.    DEeAltTMENT  OP   AGRICT-LTrRE, 

OmeB   OF  THE   SECnKTARV, 

WtLshhiffton,  I).  C,  Ikeeinber  IS^  J 90 J. 

Notice  is  hc^reby  given  to  the  owjiem,  ofTiccrs',  and  agents  of  all  steamers  ami  other 
vei?sels  of  all  de^^eriptions  plying  between  the  Philippine  Lsland?'  and  any  of  the  jmitIh 
of  t!je  Hawaiian  Ifilandw,  or  between  the  Pliilijipine  Island*^  and  any  of  tlie  jMjrtg 
of  the  United  States  or  the  Territories  or  depemiencies  thereof,  and  to  al!  stoeknien 
and  all  other  per^jnaeoiiceriied  in  any  way  or  manner  hi  the  traflh'  \n  animals  in 
or  with  the  Philippine  Island)*,  that  eertaiu  eontagiou?*,  iiifeetiou?,  and  eomuiunieft' 
ble  dit=eases  dangerons  to  the  live  etoek  of  the  rniled  8tateH  exist  among  tht^aliin)alif 
of  the  saiil  Philippine  IslandtJ,  viz:  Surra,  affecting  horn^s,  mulea  a.«He.«,  neat  cattle, 
camele,  hnffaloen  and  dogs^  aa<l  ape^;  foot-aiKl-mouth  dii*ease,  affecting  liorj^e^,  ne^it 
cattle,  other  nmdnant^  and  swixie;  and  rinderpeet,  affeeting  neat  cattle  and  other 
ruminants; 

Therefom,  under  the  authruity  eonferityd  uTKjn  me  by  the  act  of  Congre^P  appTo\'ed 
May  2il,  1884,  entitled  '*An  act  for  the  establisliment  of  a  Bureau  of  Anirntil  Judiibtry, 
to  prevent  tlie  exportation  of  di(?ea.^ed  cattle,  and  to  provide  means  for  the  t?upi>reH- 
fiion  and  extirpation  of  pleuropneumonia  and  other  contagious  diseasei*  among 
domestic  animalw,"  I  do  hereljy  prohibit  the  landing  at  any  of  the  port8  of  the  lla- 
waiiiui  Islands,  or  at  any  of  the  porta  of  the  United  States  or  of  any  of  the  depentlen- 
cie.^  thereof,  of  any  live  etock,  or  aniuiala  of  any  kind^  from  the  Philippine  Itilandt?. 
Thita  proliibitioti  ^  iU  take  effect  immediately  and  will  continue  in  force  until  other- 
T\ise  ordered. 

James  Wix^on,  Secrctari}* 
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market,  of  Culm,  remarks 

method  of  handling  in  Porto  Rico 

of  Porto  Rico,  quality 

quantity  and  value  of  exports,  1896-1901 

(luantity  and  value  use<l  m  oleomargarine 
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range  of  prices  at  Bradford,  1856-1894 488 
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remarks  on  production 478 

remarks  on  sorting  at  Bradford 493 
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Mules — 

and  horses,  exports  to  Cuba  in  1901 636 
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exports  of  ImtttT,  cheese,  rotidcnsed  milk,  and  oleomarcarij^t;  to  t  uU 

1^1, by  coUDtriee 
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id  ole«j,  quantity  and  value  of  cxpctrle  in  IIIOI,  by  touiitritii... 
«Viantify  and  value  of  ex  porta  to  iiermany,  h)Q0-l90l^ 


aiid  cde*t, 
ex|xtrtF,  1 

ex}tort^,  3  Uy  cx)unlritB ........«««.«»**«»*  *«..... 

exfJortF,  i  'i  -  •- 1  '^  - 1 .  by  month? 
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itr  .wtrr^  intis  <  iiV.n  ill  19tM)»  l>y  coiintri*^*^ 

i  Jnlv  to  OctoV>er,  1'  i*.. 

.  i  :!  Wc*1  Indi^fron.  >.  ^  l»il>  1*^^1 , 

irti]>ort^  irit«j  liaLiana  in  19lii^  by  cotjntnec?........««^»«.. 

ing^redient!=  and  rjfifllity  u«e*i  in  nmnufacture , 

interriai  r^  I'l 

numlier*  l,  by  States 

r  '         '  •  il,  fttatiFtim,aitiele  lijr  E.  A.  Peftraoii  J 
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tx|n»rt?«  from  Tnited  KiM^lom  to  Ptiri  <H-iyOK., , 
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imjjortB  into  Porto  Euhi,  l«5*?*-190l,  by  countries  and  by  nuioiha.. 
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Philadelpliia— 

tniporti?  of  Anp^ora  goatiikinH,  1890-1001 479 
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in  cattle,  sheep,  and  goats;  treatment 223 

Rowe,  H.  M.,  article  on  "big  head*'  of  sheep  in  Utah 230-232 
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and  sausage  meats,  quantity  and  value  of  exports,  1896-1901 625 

and  sausage  meats,  (luantity  and  value  of  exports  in  1901 628 

casings,  quantity  and  value  of  exports,  1896-1901 625 

casings,  value  of  exports  in  1901 628 

casings,  value  of  import^,  1898-1901 613 

Saxony,  percentage  of  cattle  and  swine  tuberculosis 258 

Scab- 
in  Austria  in  1901 597 

in  Hungary,  1895-1900 595 

Scabies- 
found  in  carcasses  of  sheep  and  hogs 17 

in  Russia  in  1898 592 

in  sheep,  report  of  work  of  Bureau 22 

Sdiweinitz,  E.  A.  de,  article  on  virulence  of  bovine  tuberculosis  for  monkeys, 

etc 579-582 

Scotland,  England,  and  Waleii,  numl)er  of  outbreaks  of  swine  fever,  1895-1901 .  591 

Septicemia  found  in  carcasses  of  cattle,  sheep,  calves,  hogs,  and  horses 18 

Serums,  preparation  by  Experiment  Station 30 

Seaame  oil,  quantity  and  value  used  in  oleomargarine 399 

Shearing— 

of  Angora  goats ^"^ 

of  Angora  goats  in  Asia  Elinor "^^^ 
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